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DEPARTMENT  OF  HOUSING  AND 
URBAN  DEVELOPMENT 

Office  of  the  Assistant  Secretary  for 
Policy  Development  and  Research 

[Docket  No.  N-79-957] 

Draft  Rehabilitation  Guidelines 

agency:  Department  of  Housing  and 
Urban  Development. 

ACTION:  Notice  of  Draft  Rehabilitation 
Guidelines. _ 

SUMMARY:  HUD  is  inviting  public 
comment  on  the  draft  rehabilitation 
guidelines  developed  for  the  voluntary 
adoption  by  States  and  communities  to 
be  used  in  conjunction  with  existing 
building  codes  by  State  and  local 
officials  in  the  inspection  and  approval 
of  rehabilitated  properties.  Based  on 
public  comment  received,  HUD  will 
revise  the  draft  rehabilitation  guidelines 
as  required  and  publish  the  final 
rehabilitation  guidelines  not  later  than 
April  30, 1980.  HUD  is  also  seeking 
comment  and  recommendations  on 
other  areas  where  rehabilitation 
guidelines  should  be  developed,  areas 
where  research  should  be  undertaken 
and  other  comment  and  suggestions  that 
would  minimize  the  adverse  impact  of 
new  construction  oriented  building 
codes  on  rehabilitation  projects. 

FOR  FURTHER  INFORMATION  CONTACT: 
Robert  J.  Kapsch,  Program  Manager, 
Division  of  ^ergy.  Building  Technology 
and  Standards,  Room  8164,  Department 
of  Housing  and  Urban  Development, 
Washington,  D.C.  20410,  Telephone  (202) 
755-8154. 

DATE:  Public  comment  on  the  draft 
rehabilitation  guidelines  are  due  by  ' 
December  31, 1979.  Comment  should  be 
submitted  to  Mr.  Robert }.  Kapsch,  at  the 
above  address. 

SUPPLEMENTARY  INFORMATION:  The 

rehabilitation  guidelines  were 
developed  in  response  to  Section  903  of 
the  Housing  and  Community 
Development  Amendments  of  1978  (Pub. 
L.  95-557)  which  states:  “The  Secretary 
(of  HUD)  shall  develop  model 
rehabilitation  guidelines  for  the 
voluntary  adoption  by  States  and 
communities  to  be  used  in  conjunction 
with  existing  building  codes  by  State 
and  local  officials  in  the  inspection  and 
approval  of  rehabilitated  properties.” 

For  a  number  of  years  it  has  been 
known  that  new-construction  oriented 
building  codes  impact  and  impede 
rehabilitation  projects.  For  example,  in 
1968  the  National  Commission  on  Urban 
Problems  (the  Douglas  Commission)  in 
its  report  to  the  Congress  and  the 


President  recommended,  “*  *  *  that 
Congress  authorize  the  Secretary  of 
Housing  and  Urban  Development  to 
develop  model  standards  to  be 
incorporated  in  local  building  codes 
with  special  reference  to  the 
rehabilitation  of  existing  housing.”  This 
recommendation  was  not  acted  on  by 
the  Congress. 

In  May  24, 1978,  the  Senate  Committee 
on  Banking,  Housing  and  Urban  Affairs 
(95th  Congress,  2nd  Session)  received 
testimony  from  architects,  trade 
associations,  building  officials  and  other 
interested  parties  to  the  effect  that  new 
construction  oriented  building  codes 
impede  rehabilitation  projects  in  four 
ways:  (1)  they  add  additional, 
unnecessary  project  costs  (estimated  at 
10  to  20%  of  total  project  costs),  (2)  they 
add  unnecessary  project  approval  times 
(in  some  reported  cases),  as  much  as  16 
months  over  comparable  new 
construction  projects,  (3)  they 
discourage  otherwise  feasible 
rehabilitation  projects,  and  (4)  they 
produce  an  environment  which  permits 
and  encourages  payofrs  of  building 
ofricials. 

As  a  result  of  this  hearing.  Senator 
William  Proxmire,  Chairman  of  the 
Senate  Committee  on  Banking,  Housing 
and  Urban  Affairs,  introduced 
legislation  which,  with  slight 
modifications  by  the  Senate-House 
conferees,  became  Section  903  of  the 
Housing  and  Community  Development 
Amendments  of  1978  (Pub.  L  95-557). 

In  his  floor  statement  introducing  this 
amendment,  Senator  Proxmire  stated 
that,  “The  purpose  of  the  guidelines  is  to 
encourage  the  rehabilitation  and 
conservation  of  our  older  building  stock. 
By  making  our  existing  housing  stock 
safe,  sound,  and  functional,  we  can  very 
significantly  aid  in  achieving  our 
national  housing  goals,  revitalizing  our 
urban  areas  and  reducing  Federal 
expendibles.”  In  introducing  this 
amendment.  Senator  Proxmire  made 
clear  that  the  rehabilitation  guidelines 
were  not  to  be  a  Federal  rehabilitation 
code.  Said  Senator  Proxmire.  “I  do  not 
believe  that  it  is  either  necessary  or 
desirable  for  Congress  to  mandate  a 
Federal  rehabilitation  code.  To  do  so 
would  preempt  the  States’  authority  to 
regulate  the  safety  and  health  aspects  of 
buildings.  Nor  do  I  believe  it  desirable  at 
this  time  to  direct  HUD  to  develop  a 
new  rehabilitation  code.  This  would  be 
a  costly  and  time-consuming  effort  that 
would  have  little  immediate  impact.” 

The  draft  rehabilitation  guidelines  are 
not  a  rehabilitation  code  but  are 
intended  to  be  used  in  conjunction  with 
existing  building  codes. 

The  Department  entered  into  a 
cooperative  agreement  with  the 


National  Institute  of  Building  Sciences 
(NIBS)  for  the  development  of  these 
guidelines.  In  executing  this  cooperative 
agreement.  NIBS  formed  a  Policy 
Steering  Committee  composed  of 
representatives  of  various  organizations 
of  the  building  community.  Those 
oiganizations  represented,  and  the 
degree  of  their  participation  in  the 
development  of  the  rehabilitation 
guidelines,  is  detailed  in  the  draft 
guidelines.  In  essence,  it  was  the  group 
that  decided  which  of  the  55  building 
code/rehabilitation  problems  identified 
should  be  addressed  within  the 
limitations  of  time  and  program  budget. 

’The  draft  rehabilitation  guidelines  are 
divided  into  three  volumes:  (1) 
Administrative  and  Legal  Guidelines  for 
Building  Rehabilitation,  (2)  Technical 
Guidelines  for  Residential 
Rehabilitation,  (3)  Fire  Ratings  of 
Archaic  Materials  and  Assemblies.  The 
ffrst  volume.  Administrative  and  Legal, 
includes  guidelines  for  setting  and 
adopting  standards  for  building 
rehabilitation,  guidelines  for  mimicipal 
approval  of  building  rehabilitation, 
statutory  guidelines  for  building 
rehabilitation,  and  guidelines  for 
managing  official  liability  associated 
with  building  rehabilitation.  An 
appendix  is  attached  to  these  guidelines 
providing  provisions  adopted  in  States 
and  municipalities  relevant  to 
rehabilitation.  The  Administrative  and 
Legal  Guidelines  are  intended  for  use  by 
policy  makers  and  other  interested 
citizens  in  examining  their  building 
regulatory  system  with  respect  to  the 
special  needs  of  rehabilitation.  The 
second  volume.  Technical,  include 
guidelines  for  egress,  for  electrical 
installations  and  for  plumbing  drain, 
waste  and  venting.  These  guidelines  are 
intended  for  architects,  contractors, 
building  ofticials  and  others  who  are 
having  specific  building  code  problems 
with  rehabilitation  project.  The  third 
volume.  Fire  Ratings,  provides  technical 
data  no  longer  available  in  current 
regulatory  documents.  HUD  is  seeking 
public  comment  that  would  make  the 
guidelines  more  effective.  Comment 
received  will  be  considered  in  the 
revision  of  these  guidelines  in  final  form. 

HUD  is  also  very  interested  in 
receiving  from  the  public  comment  on 
what  other  actions,  besides  these 
guidelines,  may  be  taken  to  minimize  the 
impact  of  new  construction  oriented 
building  codes  on  rehabilitation 
projects.  HUD  is  seeking  comment  and 
recommendations  on  other  areas  where 
rehabilitation  guidelines  should  be 
developed,  areas  where  research  should 
be  undertaken  and  other  comment  and 
suggestions  that  would  minimize 
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adverse  regulatory  impact  on 
rehabilitation  projects  and  yet  maintain 
the  safety  and  health  that  these 
buildings  provide. 

Public  comment  will  be  received  by 
the  Department  until  December  31, 1979. 

Findings  of  inapplicability  have  been 
found  with  respect  to  the  environment 
and  regulatory  analysis.  Copies  of  these 
findings  are  on  file  in  the  Office  of 
Regulation,  Room  5218,  Department  of 
Housing  and  Urban  Development. 

Issued  at  Washington,  D.C.,  October  26. 
1979. 

Donna  E.  Shalala, 

Assistant  Secretary,  Policy  Development  and 
Research,  Department  of  Housing  and  Urban 
Development. 
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?  Building  Official  shall  approve  any  such  <iltev~  Such  provisions  provide  local  officials  with  a  significant 
:e,  provided  he  finds  that  the  proposed  design  potential  for  flexibility,  which  can  be  used  to  encourage 
satisfactory  and  complies  with  the  provisions  building  conservation,  rehabilitation  and  reuse,  or  to 
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The  enforcement  of  housing  and  property  maintenance 
codes  often  became  the  basis  for  mandatory  repairs 
(see  Section  B  below)  in  existing  buildings.  However, 
by  providing  a  baseline  level  of  health  and  safety  for 
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The  following  diagr^un  illustrates  the  levels  of  perform- 
The  extent  and  nature  of  the  application  of  this  dcacument  ance  of  a  specific  existing  building,  in  relation  to  the 

to  residential  rehabilitation  in  local  communities  is  not  performance  level  recpiired  by  various  regulations  in  effect 

knows  at  this  time. 
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San  Francisco,  California  (Appendix  7)  The  code  incorporates  a  hazard  ranking  by  occupemcy 

type  and  intensity  of  use.  Conversion  is  defined 

Denver,  Colorado  (Appendix  5)  as  a  chamge  to  a  higher  haizard  use.  Alteration  is 

defined  as  work  whi'ch  affects  egress  arrangements 
State  of  Massachusetts  (Appendix  8)  or  fire  resistivity. 
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efficacy  of  this  approach,  anci  specifically  the 
fifficacy  of  basing  levels  of  compliance  on  a 
single  number  hazard  index  of  occupancies. 
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Define  those  requirements  imposed  on  all 
ing  buildings,  and  their  enforcement. 
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-O  o  ®  -H  4J 

":»»“S|§’ia 

^O4jS«,O^'5Oi0 

‘sl:si°-sn 

B'9c2'S^  p  ” 

o^  S5  g  <0  |;s.25 

SI  -s  .13  §  5  ^  «  .5 


®8'3c.22’i4t!y.®3 


S  0 25  5  5  25 

d  O'  .  S  E  -H  3*  4. 


>1  w  o  o 
43  H  0, 

•H  X  10 
S  o  c  c 


S  o  s  g;:?  S’? 


i:o§w.^S8|-55 

8h55§2oc‘S5x 

22?'0'®43Qj®^  . 

S822^2l53^9 
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*0  .p 

•H  I  -H  Q)  C 

eg  P  « 

3  0  P  H  P 

g  U  O  3  P 

■  g  IM  D*  3 

O  V  0)  U 

U  £  U  P 

P  U  M 

0)  C  P  <0 

£  -O  S  <0 

H  C  E  £  0) 

lO  P  P  rH 

•  O  3 

>1  •  P  C  OS 

u  e  p  <0 

So  V  X  « 
-H  &  P  O 
o<  P  to 

3  10  p  p  I 

u  p  o  0)  in 

O  -H  S  CN 


P  rH  a 
C  -H  O 
0)  p  p  • 
p  i3  a  — 
U  £  10 

3  01  -  C 

U  P  0)  o 


O'  P  3 
P  C  C  O' 

o  -p  01  01 
PEP 
(0  to  0) 

(0  -H  P  0) 
O  X  <0  > 
o  0)  P  -H 
X  fl  P 

01  o  o 

P  "O  lO 
C  P  0 
P  0>  10  P 
P  N  P 


01  c  o  c 
^  H  O  O 
P  *0  -H 
■H  P  p 
P  >  C  <0 
O  0  0)  P 
P  P  -H 

£  a  p  p 

O  3  -H 

10  to  O  4 

0)  C  <6 
O  >1  X! 
*  P  X}  01 
p  p  p 
lO  3  *0 
P  P  0)  O' 

0»  o  H  c 

C  10  P  P 
0)  P 
O'  01  O  P 
>  0)  p 

c  p  a  3 


p  lO  01  n  p 

X  p  p 

P  01  ' 

0  p  lO  £  P 

U  0) 

0)  J5  P  P  > 

M  o  a  £  a 

3  3  0)  »  » 

no  O 

c  o  n  X 

P  0)  <0  O' 

O'  c  • 

'  0)  lO  O  p  c 

O'  p  P  >0  o 

C  3  p  p 

lO  O  O'  p  P 

£  O  C  3  U 

O  C  P  £  3 

0)  P  P 

<B  p  -a  P 

0  p  0)  n 

0)  p  »  P  c 

>  <0  0 

p  0)  n  p  o 

.  O  H  P  p 

>  <0  P  > 

C  >,  P  01 

p  n  p  £  c 

rH  ‘H  Ig 

\  ^  (0  c  x:  u 

Q  O  P  0)  O 

c  0^  6  M  tM 


JS  £  O  0) 
V  0  6 
•H  0  0 

^  x: 

u  x^ 

T3  0  0 
0  M  M 

4J  o  Cu 
0  c 

•H  O  U 
U  0  -H  P 

O  C  4J  o 

0  -H  0  M-l 
U)  r-l  4J 
<  0  -H  .H 
•O  IH  iH 
>■  ‘H  -H  0 
p  ^ 

•H  o  0 

•H  Xi 
•H  0  0  -H 

A  x:  &  ^ 

0  4J 

•H  0+4 
T3  C  C 
C  -H  0 
rH  0  T>  -P 


O  0  o 

4J  0) 

0  -H  rH  p 
C  rH  0  0 
•H  -H  > 

0  4  o  j: 
0  0  u  o 
c  £  a  -H 


0  I 

0  ^  c 

43  0  0«  0 
+4  pH  0  +4 


0  C 

4:  o  w 

C  +4  *H  rH 
O  «P  0 
•H  >,  0  O 
+4  45  pH  0 


'600 

0  0  U 
rH  U 

A  ox: 

0  rH  +4 
y  rH  0  -H 
•H  3  0  J 
rH  HH  E 

04  0  0 


0  M  O 
O  -H 
C  o  4J 
0  0  0 
•H  0  C  +4 
P  C  O  H 
0  ‘H  ’H  rH 
P  'O  P  -H 

•H  rH  -H  ^ 

rH  -H  0  0 
•H  P  O  4: 
43  43  O4  0 
0  B  U 
4:  44  -P 
0  0  0 
U  0  P 
0  4C  -H 
0  0  P 
C  0  MH 
•H  0  0  O 
TJ  0  P 
rH  rH  a  4: 
•H  O  0  U 
P  UP 
43  P  O  6 
0  0 

c  c  c 

•H  -H  >1  O 
0  0  P 
V4  0  -H  0 
P  0  C  'O 


0  0  0  rH 

c  c  4:  MH 
O  H  +4  C 
’HU  O 

0  0  3h  O 
•H  0  43 
>0  P 

O  -H  'O  C 
U  U  C  O 
O4  P  0  0 


P  -H 

»0  4:  C 

C  O  U  O 
P  0  P  H 
•H  U)  P 
>»  *0  O 
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>  «  • 

I 

0>  r-i  o 
•  18  « 
«  »  ■3 

o  «  o 
'P  c  u 


«  •  -H  > 

p  P  » 
C  «  tK 
®  <H  P  C 
U  rH  C  S 
P  3  £ 
«  >  O  U 
O4  u 

_  «  c  • 


M  O  2  B 
18  m  3 
«  I  C  rH 

p  in  o  0< 

U  (M  -H  E 

c  P 

■H  IH  18 

O  P  o  • 

P  -H  E-i  "O 

«  ■a  rH  c 

■a  ®  -H  •  M 

-H  «  4  n  -H 

<0  P  ^  p  3 

c  •  ^  c  o* 


p  -a  18 
09  O  o 
P  <  C  09  >e 

«  «  « 

c  *0  Oix:  3 

kj  e  01  Q,  o* 

C  01 

V  ^  0)  »  >e 
X  IH  B  O 

H  01  -H  r-t  « 
3  TJ  P  ^  O 
3*  18  00 

8  «  «  rH 

H  A  £  O  < 

p  p 

9  P 

9  09  O'  *0  01 

j  O  C  C  O' 

>  U  -rl  01  C 

)  O  P  18 

«  3  jC 

J  X)  -O  O 

I  a;  K  3  w 
1  o  -H 
'  S  *  S 

OH  E-i 

>  in  18  « 

IIOIOI* 

I  in  >,  rH  m 
I  CM  Q<  O' 

«  E  c 
I  «  c  3  -H 
;  .c  o  M  >0 


I  <u  -H  H  3  C 
!  O  £  O  J3  « 
I  P  <H  B 
I  0)  -rl  IH  >0 

I  0)  »  *  o  c 

n  0)  0) 

I  as5  ?§ 

p  o  q  -H 
3  73  o  x)  01 

Qi  E  «  ■o 
Jd  HO 
H  H  X  O'  O 
O  p  -p  Qi 
IH  $  01  ?  « 


P  rH 

H  Oi  <  . 
flj  «  O  E 
n  o  -H  0) 
r!  o  q  rH 
•a  n  £  j3 
q  u  o 
p  q  01  H 

u  «  P  Q, 


*  o 

«  O' 

•H  q  M  q 

3  -H  O'  o 
O'  H  q  -H  , 
«  -rl  -H  HJ 
HS'OO- 

^  0*rH  3  , 

O'  (U  rl  H 

C  H  3  P 

id  ^  -Q  ®  ■ 

rH  J3  x>  O 

•p  «  o  . 

3  09  p 

.Q  .H  18  » 

®  P  01 

ti  a  c  I 

q  O'  rH  I 

0)  _  -rl  H  I 

p  C  J3  O  I 

p  O  «  IH 

3  p  x:  ( 

O  P  0)  >0  I 


<8  18  IH  a 
•C  jC  O  0)  , 
P  0) 

H  P  W. 


p  -H  >1  O 
iJ  >  S  C 

Ntj  ^  i 

P  -H  IH  O 
■H  H  o  IH 
S  "p  p 
3  q  O'  V 
i  p  q  a 
E  o  -H 
o  xj  01  . 
o  «  (8  x: 

q  p  p 
01  O  O' 
p  a  o  : 


P  «  O' 
1  «  -H  >,  q 

I  o  u  «  -H 

I  U  -H  B  O' 
I  IH  q 
O'  IH  09  3 

:  q  o  q  x: 

•  -p  00 
|i  q  oi-H 
I  -H  q  p  H 
IH  -H  «  3 
I  0)  X3  P  o 
I  xj  rH  0)  x: 

•p  p  p 
•H  3  a  -p 
O  X)  P  » 


)  x:  x3  u 
H  p  0)  01  -P 

9  0)  P  09  IH 
9  B  a  «  IH 

i  »  x:  o 

It  O'  O'  P 

q  O'  O' 

I  -p  3  •>  q 
I  >  09  >0  -P 
O  0)  X3 

I  rH  H  P  rH 

1  rH  o  O  -p 
■  o  q  3 

Ip  «  J3 

I  09  01  • 

I  «  3  P  01  « 

x:  «  x:  q 

I  p  q  x:  p  o 

I  -H  >  -P 

«  >t  p 

O  P  P  X3  4 

■P  •  a  rH 

■o  x:  01  01  3 

3  P  U  73  O' 

P  -P  X  4  « 

■a  0  U  6  P 


3  P  rH 
rH  q  » 

U  -P  01  01 

X  4  p  x; 

H  a  «  p 


4  >1  in 
p  X)  I 
4  m  "O 
a  73  ni  q 
01  01  4 

0)  H  01 

-  S!  -c  -* 

4  >  p  4 
O  U 
«  O  >,.p 

p  ^  XI  P 

-P  >t  P 

Si'd  o 

O'  rH  01  01 

«  4  q  rH 
P  fi  P  01 

H  01 

x:  o  >  « 
o  q  o  O' 
-p  O'  q 
•S  ®  p 

»  p  p  A 


E  -C  rH 

01  o  01  a 

p  -p  ■g 

•P  £  O  18 

rH  >  o  4 

>p  73  01  x: 

4  q  p  u  • 

4  4  3  P 

V  H  0)  o 

73  P  4  P 
3  -P  Q,  .  « 

•P  E  01  01  > 

O  H  m  rH  01 

X  «  3  rH 

U  a  4  K  01 


J  I  x: 

H  I  01  01  O' 

«  x;  u  3 

U  P  P  4  O 

3  0,  rH  x; 

3  *  a  p 

■I  *  O  01  rH 
9  01  n  H  4 

9  .p  3  «  q 

3  4  01  O 

)  >  .  -p  -p 

1  q  rH  P 
rH  o  a  4 

n  4  -P  BP 

;  u  p  -p  -p 

I  -p  4  rH  . 

I  18  p  01  -P 

!  ^  -P  73  X3  73 

.q  rH  o  4  01 

a  p  C3  x:  P 

I  .9  01  4 

,  2  2*  P  P 

I  q  x3  q  09 

I  01  01  -p  01 

I  x:  P  73  P  >1 

P  rH  o  rH 

S  01  -P  IH  rH 

p  3  01  4 

V  O  89  X)  U 


^  01  >1  4  4  01 

p  rH  09  >  a 

'd  -9  ^  eo 
3  18  <  P 

tT*  8  U  q  p 

®  3  O  V  O 

p  (8  m  E  q 


fi  01 
o  73  3 
w  01  rH  q 
10  4  01 


2  6  « 
3  rH  01  O 
4  O  -P 
>1  P  4  P 
rH  01  rH  O 
73  q  a  4 
01  01  01  p 
p  O'  H  a 


«  M  x:  4 

3  q  01 

rj  o  xi  « 

4  P  q 
>  P  C8  o 

4  Oi-P 

73  u  4  p 

01  -P  rH  -P 

18  73  "O 

M  (0  01 
fl)  H  3  <0 
CO  M  ^ 

«  9  m  c 
<  *ri  >  M 
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a>oa>a)' 

U  JZ  r-t  . 

•H  (0  :3  0) 

P  OC  IH 

cr  4J  0) 

0)  M  tfP 

M  o  I 

•  in  <0  < 

(0  (0  I 

c  c  m  01 

O  O  <N  > 

•H  'H  <0  I 

U)  0)  ,C 

.  0)  -H 
H  >  4J  >» 

.  0)  o  ^ 

TJ  M  4J 

o«  c  c  • 

JZ  -HO) 

,  U  U  •P  4J 

P  H  0)  p 

(0  «H  f-l  0)  ' 

0  >  > 

4j  o  *o  'O  • 

(0  01  (0  . 

£  a  >1  c 

P  to  43  'H  , 


0)  0)  rH  •• 

C  ^  P  « 
•H  43  CJ»  > 
6  <0  0)  O 
C  U  P  *H 
0)  *H  ^ 

P  ^  •  o 

01  Ou  0) 

*0  Q*  'O 

(0  0  n 

>1  O  iQ 
P  Q> 

•p  P  C  'O 

c  m  o  01 

P  -H  01 

fw  p  o 
c  «  o 

O  O  p  M 
Cl  -H  -H  a 
P  r-i 

01  (0  -H  fp 

j:  >  jq  r-i 

P  O  P 

c  4:  o 
«u  c  01  4: 
H  •<-(  p  to 


3  ro  'O  0) 
&4:  c  p 
01 

P  P  ^ 
C  01  ^ 
01  01  T)  (0 

o  u  o 

C  p  u  - 
A  p  E 
E  O  01  P 
u  0  6 

O  01  C  H 
M-l  4=  A  C 
P  P  C  -H 
0)  01  6 
a  N  p 
43  C  A 


>  H  P  C 
01  ‘H  01  O 
pH  p  a* 

43  O  p 
01  M  10 
£  O'  Q4  ^ 
PC  P 

•H  ^  O' 
01  p  01  01 
C  0)  'O  p 

•H  -H  o 

ex  o  o  • 

01  >  ' 

01  P  -H  < 
P  fH  C  P  ■ 


01  -HP 

P  rH  P  01 

A  rH  cr  p 

P  01  01  p 

0}  -H  ^  Vi  A  • 

rH  ^  6 

01  ‘H  0)  £ 

>  .D  A  O  A 

01  A  P  * 

•H  4:  (0  (0  • 

01  01  <0 

U  U  JZ 

01  C  O  *»  . 

4:  M  <0  <0  *0 

O'  O  4:  01  01 

•H  P  O  -H 

4:  -  *M 

T3 

P  01  O  >«  P 

A  P  C  O  U) 

4:  -H  A  C  P 

P  P  Q(  A  r-i  • 

O’  p  a  ' 

(0  01  O  P  >1  • 


01  C  01  -H 

'O  01  O'  'O 

^  >  c  c 

>1  A  pH  a  h 

p  0  4: 

•H  01  >  O  01 

§0  C  43 

C  -H  O' 

E  A  C  *0 

E  6  'H  iH 

O  C  W  >  P 

O  O  O'  pH  o 

'M  c  O  4: 

01  P  H  >  (fl 

4:  01  *0  c 

P  Ok  pH  -H  P 

•H  C 
ip  IP  3  M  01 

M  o  43  «  6 


T3  ^  w  (0 

^  P  C 
•H  -H  (0  O 
P  >  O'  H 
43  COT 
O'  'H  H 
P  C  TJ  > 
C  H  pH  O 
01  H  -H  M 
P  A  P  O4 
P  0)  43 
P  -O  >1 


A  01  V)  pH 

pH  P  01  O  A 

O  P  4:  P  Cl 

O'  P  p  H 

01  U  V)  C 

P  01  A 

01  to  o  4: 

C  £  O'  C  Cl 

O  P  C  01  01 

•H  *H  p  6 

P  O  73  01 

A  P  pH  'P  « 
P  -H  01  01 

•H  01  P  P  73 

•H  O  43  0 

•H  C  P  Cl 

43  01  O'  O 

A  P  C  tp  pH 

jC  01  -H  A 

01  p  <0  Cl 

P  01  (0  01  *H 

P  H  N  P 

73  X  >•  P 

01  P  01  p^  O 


P  73  >  01 

O4  ^01 

CO'  *5 
01  0  C  73  0 

4:  H  pH  O 

P  >  pH  D 

pH  A  O  O' 

'P  01  01  4:  c 

H  P  *0  w  H 


P^  73 
O  A  01 
to  P  Cl  pH 


•H  4:  -H 
•  P  O4  4: 
A  C  > 
C  01 
•H  P  to 
pH  P  O  • 
01  A  -H  Cl 
73  P  P 

'H  P  to  01 

3  A  -H 


73  A  >1 
01  CV  P  - 
73  HO 


to  C  tP 
C  -H  O  C 

OP  5 

•H  Ok  01  O 
POP 
•H  73  A  <0 
73  A  ^  P 
C  A  -H 
O  O' 

O  C  01  *p 
•H  43  O 
>1  P 

P  01  p  to 
•H  73  to  01 
K  C  H  3  -H 
3  CO  6  P 
EC  'P 

6  O  C  P 
O  O  O  A 
U  -H  .H 
>»  P  -H 
pH  P  A  6 
A  ‘H  pH  ‘H 
O  C  3  to 


'  O  O 
P  O  73  73 

73  C  &  A 
C  01  O 

a  >  pH  to 
•H  01  01 
to  O'  >  -H 
01  01  P 

P  A  73  -H 
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§M  H  C 

2  -9  ® 

B  -H  (j  4J 
^  M  4J  0> 
>1  «  m  ig 
C  4J  IM 
<8  K  >4 
.  ®  O  M 
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O  «  j:; 
j=  *J  «o 


C  C  0)  u 
id  O  M  « 


3  -H  +J 
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ta  V  'o 

<8  'U  -H  (I) 
„  c  O  M 

8-1  «  -H  o 
o  B  84  £ 

_  «  84  o 


Jj  i;  o  m 

&  °  -P  +4 

Js  ®  §  c 

c  o 

«  c  n  m 

<8  -H  -H 

•4  c 

<|)  «  84  p 

>  p  o  o 

«  k4  « 

C  3  M  « 
®  Q<  «  >• 

£  OiJG  p 
3  «  p  -H  • 


P  S  >1  C  O 

s  ^  -4  Id  3 

»  ,  J3  c 

P  18  P  p 
'  5  -H  « 

T)  X  p  (0  c 

V  P  ®  V  o 

X  P  X  U 
o  p  Id  Id 

Id  c  e  3  » 
p  4)  cr  « 
p  «  X  c 

0)  X  >  p 
<8  01  18  P  p 
X  X  18  Id 

84  id  01  -H 

O  B  P  B 
<U  X  o  o  •“ 
P  O  -P  0) 

V  3  P  W 

X  m  p  >0  44 

o  a.5  ° 

CP  SO) 
O  r4  (0 

•H  Tj  Id  o  Id 
P  01  P  P  U 
P  r4  3 

ap  P  0)  ® 
P  O  O  X 

^  «  3  C 
>1  (0  p  Id 
c  P  P  C 

i8  p  (0  m  -p 

.  O 

P  P  01  T3 
0)  T]  «  0)  « 

>  «  X  p  p 

«  rH  p  -H 

B  X  O  01  3 
VO  01  O' 


»  0>  P 

2  V  c  o  p 

S  X  -P  01 

»  p  p  >,x  >• 

.  P  Id  p  <p 

84  Q  O  O  * 

1  O  Qi  01  p 

;  a-o  >,  V 

1  c  3  C 

o  «  -  Id  a 

'  -P  c  S 

>  p  84  0  ^0 

P  O  -P  V  3 

i  a  V  V  p  p 
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tradesmen,  and  the  like,  persons  with  rehabilitation  experience  and  expertise  the  time,  budget,  and  human  resources  are  made  avail2d)le  to  develop 

should  be  included  in  rulemaking  and  appellate  bodies.  This  may  be  statutorily  and  implement  them, 

required,  as  follows: 
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CLASSIFICATIONS.  For  the  purpose  of  determining  to  be  deficient  in  meeting  the  requirements  of  this  Division,  the  owner 
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CONNECnONS:  Materials  and  connectors  used  for  interconnection  percent.  However,  no  increase  will  be  permitted  in  the  stresses  allowed  in  Section 
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to  the  Code  lor  all  new  materials  introduced  into  the  building  structure  to  meet 

TABLE  NO.  68-D 

the  requirements  of  this  section.  ALLOWABLE  VALUE  OF  UNREINFORCED  .WALLS  ' 

WITH  MINIMUM  QUAUTY  MORTAR* 

2.  EXISTING  MATERIALS:  When  stress  in  existing  lateral  force 
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to  the  sheathing.  New  materials  including  wood  shear  walls  may  be  utilized  to  strength^ 

Roofs  with  diagonal  sheathing  400  lbs.  per  foot  for  seismic  shear.  en  portions  of  the  existing  seismic  resisting  system  in  the  described  configurations 

and  roofing  applied  directly 

to  the  sheathing.  provided  that  the  stresses  do  not  exceed  the  values  shown  in  Table  No.  6S-F. 
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forced  masonry  wall.  or  water  blasted  to  remove  loose  and  deteriorated  mortar.  All  preparation  and 
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U.B.C.  Standard  No.  33-3  and  the  following: 
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(k)  Enclosure  of  Vertical  Openings.  Elevators,  shafts,  ducts  and  other 
vertical  openings  shall  be  enclosed  as  required  for  stairways  in  Subsection  (f) 
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APPENDIX  5 
Denver,  Colorado 


DENVER,  COLORADO 


General  Code  Requirements 

Denver,  Colorado  operates  under  a  local  code  based  primarily  on 
the  1973  Uniform  Building  Code  which  includes  the  25-50%  Rule, 
and  the  general  change  of  use  regulation.  In  December  1976, 

Denver  enacted  Chapter  31,  "Rehabilitation  of  Older  Buildings," 
into  its  code.  Cahpter  31  excludes  from  the  25-50%  Rule  and 
from  the  change  of  use  regulation  all  buildings  erected  before 
1950  of  the  following  occupancies: 

o  assembly  less  than  300; 

o  educational  and  day-care  centers; 

o  business  (including  retail  stores); 

o  hotels; 

o  apartments; 

o  lodging  houses;  and 

o  residences. 

Reportedly,  passage  of  Chapter  31  came  about  because  of  recognition 
on  the  part  of  community  and  building  officials  that  it  would  not 
be  economically  feasible  to  rehabilitate  older  buildings  under  the 
25-50%  Rule,  or  when  changing  occupancy  or  increasing  intensity  of 
use.  Hence,  Section  3101  (b)  states; 

"It  is  hereby  declared  as  a  matter  of  public  policy, 
that  the  rehabilitation,  preservation,  and  restoration  of 
older  buildings  located  within  the  city  is  a  public 
necessity,  and  is  required  in  the  general  interests  of 
the  people." 

The  chapter  further  establishes  a  "Rehabilitation  Advisory  Panel" 
of  twenty- five  (25)  persons  frcan  the  building  community.  This 
panel  was  established  to  develop  guidelines  for  use  by  the  building 
official  in  approving  requested  deviations  from  the  code  for  new 
construction  for  rehabilitation  work.  The  guidelines  identify  the 
clauses  of  the  code  for  which  the  building  officie.l  shall  consider 
deviations,  but  does  not  define  specific  requirements.  (See  below.) 
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Provision  is  made  for  subpanels  consisting  of  four  (4)  to  eight 
(8)  members  of  the  Rehcibilitation  Advisory  Panel  to  advise  the 
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building  official  on  single  applications.  The  subpanel  recom¬ 
mendations  are  advisory.  The  building  official  mcdces  the  final 
decision. 

The  City  of  Denver  has  actually  created  two  paths  to  code  compli¬ 
ance  with  Chapter  31.  It  is  up  to  the  applicant  to  determine  if 
the  Chapter  31  route  is  used;  otherwise,  the  25-50%  Rule  and 
change  of  use  regulation  apply.  The  applicant  chooses  the  Chapter 
31  route  by  submitting  a  special  application  form  noting  the 
deviations  from  new  code  requirements  requested. 

Operation  of  the  Code 

In  1978  Chapter  31  was  used  about  thirty  times  and  is  being  used 
at  about  twice  that  rate  in  1979.  The  system  is  reportedly  working 
well.  It  is  being  used  primarily  for  buildings  which  are  quite 
old — late  1800 's  and  early  1900' s — and  often  with  a  change  in  use. 
Apparently,  the  building  official  does  not  always  follow  the  subpanel 
recommendations . 


Chapter  31  creates  a  dichotomy;  that  is,  the  building  types  covered 
in  Chapter  31  do  not  have  to  meet  the  25-50%  Rule  when  being 
rehabilitated,  while  all  other  types  do.  Thus,  there  is  a  lack 
of  uniformity  in  code  treatment  of  the  two  classes  of  building. 
Nevertheless,  the  concept  that  public  safety,  at  least  in  the 
selected  building  types,  can  be  secured  to  a  reasonable  degree 
through  the  use  of  the  "Preliminary  Guidelines"  is  worthy  of 
further  consideration.  It  is  clear  from  a  reading  of  the  Preliminary 
Guidelines  that  they  represent  an  attempt  to  set  a  standard  for 
existing  buildings  that  is  less  stringent  and  more  flexible 
than  that  for  new  buildings  in  the  categories  covered.  This  concept 
is  illustrated  in  the  following  example. 

Part  (d)  of  the  'Preliminary  Guidelines"  allows  consideration  and 
approval  of  stairs  not  meeting  the  width,  rise  and  run  dimensional 
limits  specified  for  new  construction.  Code  requirements  for  new 
buildings  demand  a  minimum  36"  exit  stair  in  all  circumstances.' 

Using  Part  (d)  1,  it  is  now  possible  to  approve  a  stair  somewhat 
narrower,  but  of  sufficient  width  to  still  adequately  provide  for 
the  safe  exit  of  building  occupants.  Underpinning  this  approach 
is  the  concept  that  specific  non-complying  dimensions  and  attributes 
of  an  existing  building  can  be  accepted,  if  as  a  whole  the  building 
provides  adequate  public  safety,  while  not  meeting  each  new  building 
requirement.  It  is  unclear  from  this  excunple,  however,  whether  the 
Denver  approach  is  one  of  equivalency  or  one  of  reduced  performance. 

The  Denver  approach  is  essentially  a  policy  statement  showing 
commitment  to  rehabilitation,  followed  by  an  administrative 
technique  for  approving  deviations  from  the  code  for  new  construction 
on  a  case-by-case  basis.  It  does  provide  for  advice  to  tlie  building 
official,  but  it  is  the  biiilding  official  who  makes  the  final 
decision.  To  that  extent,  the  system  operates  similarly  to  those 
rehabilitation  projects  falling  in  the  25%  to  50%  range.  The 
guidelines  do  indicate  to  the  user  and  building  official  those 
areas  in  which  deviations  will  be  considered. 


If  the  deviations  granted  under  Chapter  31  were  recorded  euid 
catalogued,  they  might  form  the  basis  for  a  rehabilitation 
"code"  but  there  is  no  indication  that  this  is  being  done. 


•f' 


3.  Ftva  paraona  ahall  ba  appointed  for  a  tata  of  3  yaara. 

4.  riaa  paraona  ahall  ba  appointed  for  a  tara  of  4  yaara. 

5.  riaa  paraona  ahall  ba  appointed  for  a  tara  of  5  yaara. 

After  the  Initial  appointaanta  are  aada.  each  appointaant  ahall  ba 
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OCCUPANCY  CHANGES  PERMISSIBLE  WITHOUT  CONFORMING 

TO  ALL  PROVISIONS  OF  PRESENT  CODE 
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301. C.3,  302.D  and  302.D.2  as  they  apply  to  a  second  application  re¬ 
quired  by  the  Director  to  effect  full  compliance  with  the  Housing 
Code  if  by  so  doing  compliance  with  the  Housing  Code  would  be  more 
expeditiously  accomplished. 
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APPENDIX  11 

Chapter  10,  Official  Electrical  Code  of 
the  City  of  Detroit 


CHAPTER  10  Of  THE  CODE  S  AOOCO  AS  F0U01WS: 


1000-1.  MINIMUM  STANDARDS  FOR  EXISTING  D^VEUINC 
UNITS 

IF  inspection  reveals  that  the  wiring  system  OF  AN 
EXBTING  DWELLING  TYPE  OCCUPANCY  IS  WAOEQUAn.  OR  IF 
CODE  CERTIFICATION  AS  A  HABTABJ  DWELLING  UNDER  THIS 
SECTION  IS  REQUESTED.  THE  FOLLOWING  MINIMUM 
REQUIREMENTS  SHAU  BE  COMPLIED  WITH: 

(a)  ENTRANCES  AND  EX  ITS:  WHERE  TWO  (2)  OR  MORE 
•ENTRANCES  and/or  exits  EXIST.  AT  LEAST  TWO  (2)  EN¬ 
TRANCES  AND/OR  EXITS  SHALL  BE  laUMINAHO  BY  EXTERIOR 
LCHTS  LIGHTING  OUTLETS  SHAU  BE  CONTROIIED  BY  IN- 
TERKDR  WALL  SWITCHES.  LOCATED  FOR  CONVENIENT  AND 
READILY  accessible  USE 

Ibl  UVINCROOM:  LIVING  ROOM  SHALL  BE  PROVIDED 
WITH  ILLUMINATION  LIGHTING  OUTLET  SHALL  BE  CON¬ 
TROLLED  BY  A  WAU  SWITCH.  LOCATED  FOR  CONVENIENT  AND 
READILY  ACCESSiaE  USE  ONE  OF  THE  RECEPTACLE  OLTaETS 
CONTROLLED  BY  A  WAU  SWITCH  IN  LIEU  OF  CEILING  LIGHTING 
OUTLET  IS  ACCEPTABLE  CONVENIENT  CX.'PLEX  RECEPTACLE 
OUTUTS  SHALL  BE  PROVIDED  RECEPTACLE  OUTLETS  SHALL  BE 
EQUALLY  SPACED  AROUND  THE  ROOM  WITH  AT  LEAST  ONE 
DUPLEX  RECEPTACLE  OUTLET  ON  EACH  WALL 

let  KITCHEN:  KITCHEN  SHALL  BE  PROVIDED  WITH 
ILLUMIN  A  TON  Lie  HTING  OUTLET  SHA  LL  BE  CONTROLLED  BY  A 
WAU  SWITCH  LOCATED  FOR  CONVENIENT  AND  READILY 
ACCESSIBLE  USE 

A  SEPARATE  KITCHEN  APPLIANCE  CIRCUIT  SHALL  BE 
PROVIDED  SUPPLYING  A  MINIMUM  OF  THREE  (3)  GROUND¬ 
ING  TYPE  DUPLEX  RECEPTACLE  OL/TLETS  TWO  (2)  OF 
these  receptacles  shall  be  readily  ACCESSIBLE  FOR 
CONVENIENT  USE  OF  PORTABLE  APPLIANCES  NEW  AP- 
PLIANCE  circuits  shall  be  twenty  ampere  CAPACITY 


(dl  BATHROOM:  BATHROOMS  SHAU  BE  lUUMINATCO 
lighting  outlet  SHAU  BE  CONTROUED  BY  A  WAU  SWITCH 
A  RECEPTACU  OUTLET  SEPARATC  FROM  THE  LIGHT  FIXTURES. 
SHALL  BE  PROVIDED  AND  SHAU  BE  LOCATED  AT  UAST  TWRTY 
(30)  AND  NOT  more  than  forty -EIGHT  (4«)  INCHES  ABOVE 
THE  FLOOR  ADIACENT  TO  THE  WASH  BASIN  AND  NOT  MORE 
THAN  FOUR  (4)  FEET  FROM  THE  BASIN 

(e)  AU  OTtCR  HAMTABU  ROOMS:  lUUMINATON  FOR 
EACH  HABITABLE  ROOM  SHAU  BE  PROVIDED  LIGHTING 
OUTLET  SHALL  BE  CONTROUED  BY  A  WAU  SWITCH  WAU 
SWITCHES  SHAU  BE  LOCATED  FOR  CONVENIENT  AND  REACXLY 
ACCESSIBU  USE  CONVENIENCE  DUPLEX  RECEPTACLE  OUTLETS 

shallbeprovioedwithaminimumoftwo(2)  receptacle 

OUTLETS  EQUAUY  SPACED  AROUND  THE  ROOM  AN  AD¬ 
DITIONAL  RECEPTACLE  OLTIUT  CONTROUED  BY  A  WAU 
SWITCH  IS  ACCEPTAaE  IN  LIEU  OF  A  LIGHTING  Ot/TIET 

If)  BASEMENT:  BASEMENT  SHALL  BE  WIRED  FOR  A 
MINIMUM  Of  ONE  LIGHTING  OLTOET  IN  EACH  200  SQUARE  FEET 
OR  maIOR  fraction  of  area  FOR  USE  AS  GENERAL 
ILLUMINATION  ALL  ENCLOSED  AREAS  THAT  MAY  BE  WALKED 
INTO  SUCH  AS  TOILET  ROOMS  FRUIT  STORAGE  ROOMS 
UTILITY  ROOMS  EXCAVATED  AREAS  UNEXR  PORCHES.  ETC 
SHALL  BE  PROVIDED  WITH  AT  LEAST  ONE  LIGHTING  OUUET 
I  EXCEPT  COAL  BINS) 

stairwell  AND  LAUNDRY  AREA  LIGHTING  OUTUTS  SHALL 
NOT  RE  COUNTED  AS  PART  OF  THE  REQUIRED  BASEMENT 
lighting  OUTUTS 


(e)  LAUNOBV  AKAS:  LAUNDRY  AREAS  SHAU  BE 
PROVKXO  WITH  lUUMINATION  LAUNDRY  CIRCUIT  SHAU  BE 
AN  INtXVIOUAL  CIRCUIT  A  WAU-MOUNTEDGROUNDINC  TYPE 
DUPUX  RECEPTACU  OCniET  SHAU  BE  PROVIDED  LOCATED 
NEAR  THE  LAUNDRY  EQUIPMENT 

AN  EXSTtaC  DROP  CORO  RECEPTACU  OLITLET  ON  A 
SEPARATE  CIRCUIT  SHAU  BE  ACCEPTABU  PROVIDING  FT  IS 
x  GROUNDING  TYPE  RECEPTACU  OLm.ET  NOT  MORE  THAN 
FIX'FISIFEETSIX  (6)  INCHES  ABOVE  THE  FLOOR 

(h)  SPACE  HEATBUC  SYSTEM:  HEATING  EQUIPMENT 
RFQLimiNG  ELECTRICAL  ENERGY  FOR  OPERATION  ANO/OR 
CONTROL  SHALL  BE  PROVIDED  WITH  AN  INDIVIDUAL  CIR- 

CLirr  A  disconnect  switch  shall  be  provided  on  or 

ADIACENT  TO  THE  HEATING  EQUIPMENT  (EXCEPTION 
THERMO-PILE  CONTROLLEOFURNACES). 

(i)  STAMWmS:  STAIRWELLS  SHAU  BE  ADEQUATELY 
ILLLlMINAnO  LIGHTINC  OUTLETS  SHAU  BE  CONTROUED  B1 
w  all  switches  WAU  SWITCHES  SHAU  BE  LOCATED  FOR 
CONVENIENT  AND  READILY  ACCESSIBU  USE  SWITCHES  SHALL 
NOT  BE  LOCATED  WHERE  IT  IS  NECESSARY  TO  USE  DARKENED 
STAIR  SECTIONS  FOR  THEIR  OPERATION  AU  STAIRWELLS  TO 
FINISHED  PORTIONS  Of  DWELUNG  SHAU  BE  PROVIDED  WITH 
MULTIPU  SWITCH  CONTROL,  ONE  AT  THE  HEAD  THE  OTHER  AT 
THE  FOOT  OF  THE  STAIRWELI. 

(j)  SERVICE  ANO/OR  FEEDER:  SERVICE  TO  EXISTING 
DWELLING  UNIT  SHAU  BE  A  MINIMUM  OF  ONE  HUNDRED 
ampere,  three  wire  OPACITY  SERVICE  EQUIPMENT  SHAU  BE 
DEAD  FRONT  HAVWG  NO  LIVE  PARTS  EXPOSED  WHEREBY 
ACCIDENTAL  CONTACT  COULD  BE  MADE  TYPE  ‘S'  FUSES  SHAU 
BE  INSTALUD  WHEN  FUSED  EQUIPMENT  IS  L5ED 

EXCEPTION:  EXISTRIG  SERVia  OF  FIFTY-FIVE  AMPERE  THREE 
WIRE  OPACITY.  AND  FEEDERS  OF  THIRTY  AMPERE  OR  LARGER 
TWO  OR  THREE  WIRE  OPACITY  SHAU  BE  ACCEPTED  IF 
ADEQUATE  FOR  THE  ELECTRIOL  LOAD  BEING  SERVED 

(k)  EXBT1NC  WRONG  AND EQLMPMENT:  EXBTING  WIRING 
AND  EQUIPMENT  SHAU  BE  IN  GOOD  REPAIR  CIRCUIT  EX¬ 
TENSIONS  MADE  WITH  FLEXIBLE  CORO  WIRING  IN  LIEU  OF 
PERMANENT  WIRING  SHAU  BE  EUMINATEO 


TJWp-2.  NEW  WORK:  AU  NEW  WORK  SHAU  CONFORM  TO  THIS 

ordinance. 

T 000-3.  EVIDENCE  OF  INADEQUACY.  EVIDENCE  OF 
INADEQUACY  SHAU  BE  ANY  OF  THE  FOUOWING 

(a)  USEOFCORDSINUEUOFPERMANENTWIRINC 


(b)  OVERSIZING  OF  OVERCURRENT  PROTECTON  FOR 
CIRCUrTS.  FEEDERS  OR  SERVCE 

(c)  lUEGAL  EXTENSIONS  TO  THE  WIRING  SYSTEM  IN  ORDER 
TO  PROVIDE  LIGHT.  HEAT  OR  POWER 

(d)  ELECTRICAL  OVERLOAD 


(e)  MISUSE  OF  ELECTRICAL  EQUIPMENT 


(f)  LACK  OF  UGHTING  FIXTURES  IN  BATHROOM.  LAUNDRY 
ROOM  FURNACE  ROOM.  STAIRWAY  OR  BASEMENT 


63880 


Federal  Register  /  Vol.  44,  No.  215  /  Monday.  November  5, 1979  /  Notices 


O 

U 

O 


O  0) 

m  v) 

a  -H 

«  u 

O'  0) 

c  x: 

•H 

u  o 

3 

O  O 

<0  c 


a;  O 
§•'8 


•H  at  -H  4J 

•H  (0  u  <0  at 


«  3  O'  m  u 

a  c  at  at 

(4-1  ‘H  w 

o  at  a  a  • 

x:  at  I  u 

at  4-t  at  o  o 


Ct)  >  c 
<p  o 

(M  -H  O 


C  01  V4  *H  <0  4J 


o  Xt  •H  4J  o 


S3 

a  (Q 


x>  1-4^0  3 
(A  V4  <0  (Q  -H 


M  ’H  O  >«  O 
TJ  x:  x:  c 


at  at  u 

(0  iH  u 
3  CO  o 


•H  O  M3 


xt  D>  c  at  V4 


k4  XI  M  at  Cm  at 


k(ou  oo)>aoE  cxto 


“  2*8 


O  O  U  -H 


S  5 


O' *3 

C  O' 


»0  V4  O*  -H 

M  at  at  M 


at 

•a  -H 
at  u 
u  o 

•H  O' 
3  at 
tr  XI 
at  (0 
u  o 


•o  x: 

M  4J  ' 

3 

O  > 
x:  M 
(0  at 

. 

at  <0 


u  -H  «  at  •H 


X4  U  -H  V4 


I  -H  CO  CO  u 


•H  *0 

xt  at 
<0  TS 

xt  c  _  , 

•H  at  c  <0  at 

M  xt  to  a  xt 

•H  c  £  at  to 

X3  -H  C  (0  IH 


£  N  CM  C  ‘H 


•H  to  at  Xt 


TJ  Xt  iH  3 


c  at  at  -H  o 
at  o  c  -H 


•o  to 

*0 

to  at 


=1 


Q  U 

59 

*.*S 


£  O 
U)  < 

u  S 


g  ^ 


5*8 


a\  V4  o  CO 


M  xt  at  -H  M  CM 

xj  -H  x:  x:  -H 

CM  to  ^  xt  xt  3  CO 

O  g  X3  to 

CO  -  O' 

at  x:  at  c  c  CO  at 

CO  O  XI  o  -H  xt  M 

3  to  3  -H  >,  -H  to 

w  xa  xt  M 
*0  -H  to  a  c  c 

at  M  M  a  ‘H  o 

XJ  xt  to  -H 


M  XI  M  C 


*H  O  ^ 

»0  H  o 

iM  CO  CO 
•H  CO  0) 

3  at  at 
X)  CM  O 

o  o 

to  U  to 


a  CO 

at 

O  O  M  M  o 
M  ‘H  »0  M  ‘H  ‘H  U 


at 

O'  O' 

c  q 

•H  xt 

TJ 

M  O' 
•H  C 
3  -H 
XJ  it 

at 
to  x: 


at  at  • 
CO  x:  c 
3  xt  o 


to  3  >  c  a 


^  .P» 


V4  CO  to  CO  M 

0  to  Xt 

at  a  ^  *H  X} 

-o  ST  M  o 

0  3  at  to 

o  a  >  >< 

at  o  *o 

CM  ^  i  c  c 

o  o  o  to  to 


u  a  *0  o  -H 

at  to  3  at  xt 

*0  o  CO  at  to 

•H  CM  k  3  x:  c 

CO  O  O'  xt  O' 

C  CO  -H 

o  c  M  at  CO 

u  o  u  x^  at 

•H  c  3  *o 


I  xt  to  at  xt 


to  V4  x: 
a  at  o 
3  x:  3 
O  M  CO 

u 

O  C  CO 

o  at 

>i*H  CO 


E  o  ^  at  a 

at  a  3  M  CO 

CO  a  c 

CO  >1  M  « 

<  C  ^  O  X4 


<  O  CO  o  c 


O  0 

:3  & 

V4  3 


O'  *o 
O'  at 
3  N 


at  u  hh  CO  c 
VO  .q  to 

H  o  >  3  a 

CO  O  CO  3 

c  x:  c  o 

o  o  m  V  o 

o  to  aM  o 

at  3  3 


G  •H 
O  « 
•H  > 


O 

c  CO  x:  o  u 
H  M  xt  xt  o 


o  at 
x:  x: 

CO  H 


Group  H  -  Hazardous  Occupancy  is  the  principal  use  of  a  build-  _ 

ing  or  structure,  or  any  portion  thereof,  that  involves  highly  S  -  storage 

combustible  materials  or  flamnable  materials  or  explosive  _ 

materials  that  have  inherent  characteristics  that  constitute 
a  higher  fire  hazard. 


•»  4* 


Federal  Register  /.  Vol.,44,  No.  215  /  Monday,  November  5, 1979  /  Notices  ■ 


63881 


0)  0)  cr 

>  x:  c 

•H  4J  -H 
4J  4J  4J 

m  <0  -  w 
3  ^  w  -H 
6  0)  4)  X 


>S  TJ  TJ 

03  4J  0)  a> 
'O  4J  V4 

(0  m  <0 

(TJ  'H 

N  ,C  ^ 
fd  4J  ^  0) 
X  -H 

O  O  <8 

•H  XU 

B  to  a»  H 
(0  0)  W  B 


td  3  c 

W  X  « 

*0 

tM  C7>  V4 

O  C  •  <0 


4J  a  to  -H 
C  O'  X 

0)  cr  c 

6  C  -H  C 
0)  -H  'O  -H 


B  lA  <l>  >• 
0^  tr*  pH  u 

4J  C  X  C 

to  -H  m  (d 
>»  T3  V4  a 

W  -H  3 

I  -H  to  u 

C  3  0)  O 
0  «  T3  O 


•H  'O  ‘H  (0 
3  C  3  O  3 
X  «  X  Mh  •!-» 


)  (d  to  ^ 

4J  o  a;  3 

Q.  U  c  V 

0)  3  fO 
t  O  •U  'O  Cj 
o  fd  0)  M-4 
<0  O  (0 

U-i  o  s 
X  ax 

3  O  0) 

X  X  »x 

0)  a  (d 

»0  to 

0)  (6  V  * 

O  (0  X  o 
3  XX 

'0  4) 

$  ^  tx  4-i 

X  'H  O 

(d  Tl  o 
0)  X 

O'  X  «  c 
C  X  M  O 
•H  OJ  ‘H 
C  4)  X  X 
•H  X  u 
(d  (d  4)  (d 
^  X  3  X  X 


4)  3  -H 
>N  X  3 
U  X  O'  X 

c  c 

td  *  -H  X 

a  O'  TJ  c 

3  C  rd  4) 
O  H  o  X 
O  pH  X 
O  *d  3 
O  to  U 

'0  pH  -x 

4)  X  4) 
to  Tl  X  X 
o  fd  X 
a  4)  O' 
o  'O  c  c 


a  X  c 

>1  U  4) 
X  X  3  X 
O  4)  X  4> 
<  C  «X  X  X 
m  to  c 
o  to  C 
ro  O 
tx  U  X 

to  O  -H 

pH  '0  4) 

fd  to  6  X 
•H  X  0  X 
X  O  3 


pH  X  ^  TJ 
pH  4)  X 
<d  X  c  to 
O'  O  pH 
4)  -H  to  Id 
o  X  Id  -H 


> 

O'  ‘H  , 
O'  C  X 

c  -H  Id 

•H  'O  pH 

>.  X  i-t  4) 

<  Id  4)  -H  X  - 

'O  'O  3  ' 

•H  X  4)  . 
•  Id  to  X  • 

4)  C  4)  X 

X  to  0  X 

Id  V4  u  X  X 

3  3  4) 

&  O  -  c  TJ 

X  X  TJ  4)  -H 

X  4)  X  to 

X  Vh  -H  y  C 

Id  o  a  o 

4)  3  O'  O 

X  u  c 

C  4)  u  -H  >H 

Id  X  o  X  Id 

1  HE 

O'  3  to  3 

C  C  -H  U  CO 

•H  U  -x 

X  4)  O'  O  to 

3  X  c  >1 

'O  X  -x  4)  pH 

TJ  Id 
•o  4)  pH  Id  C  ' 

4>  X  -X  3  Id  ( 

to  3  0*' 

a  *0  X  X  c 

Id  ix  X  Id  . 

pH  3  4)  X 

pH  O  X  Id  X 

O  »  X  4)  O 


4)  -X  4)  CO 
.  X  X  pH  4) 
4)  X  X  to 
X  4)  Id  to 

>  a  4) 

4)  Id  X 
pH  'O  O  X 
X  4)  to 

Id  to  4) 

X  Id  X  c 

a  4)  O' 

4)  X  X  -X 
o  u  to  to 
U  C  3  4) 

Id  -x  6  *0 


•H  Id  U  4) 
pH  B  C  X 
•X  ox 
X  pH  o  O 


•X  4)  4)  4)  . 

X  'O  -x  -x 

4)  -X  iH  pH  . 

X  a  a 
Id  c  a  a 

6  Id  Id  Id 


O'  O  Id  Id 

C  -X  X 
.H  X  X  tx 

'O  Id  O  o 

pH  X  X  to 
,  ‘X  4)  4)  >1 
3  4)  X  < 

X  -X  J  -x  I 

CO  pH  • 

Id  c  X  •x  *0 

O  4)  X  4) 

X  u  a  ^  *x 
c  X  a 

4)  X  CO  O  3 
>  4)  >1  X  O 

4)  X  Id  a  u 
X  'O  o 

4)  X  4) 

X  3  X  X  CO 
X  Mh  O  X  'X  • 


63882 


Federal  Register  /  Vol.  44,  No.  215  /  Monday,  November  5, 1979  /  Notices 


A^TunuBDOD 

_ U) 

6ut^tx3 

(9) 


B  O 
«  «  U 
•H  M  iQ  40 
M  -H  £  C 
0)  9  a  9 
^  6*  M 

u  a  c 

40  V4  tM  40 

u  o 


a^oms  pcajds 

_ _ ^ 

ajT^  pcajds 

' _ (C) 

sajTi  buTJapxouis 

_ (g) 

uot:4Tu6i 

(T) 


4J  O'  9 
•H  c  a>  o 
C  *H  £  c 

P  »0  4J  -H 


•rt  'O  O  W 
*0  M  »»»  C 
iH  fO  O  <0 
•H  N  C  0) 
9  m  O  E 
Xi  X 


•H  cn 

X  o  u 
4J  a  C  73 
•H  o  C 


•H  -H  o  40 

X  J3  -H 
Q)  4J  4J  (0 
•H  40  M 

44  ^  4->  o 

O  -HO 
Q)  B  'C 
ui  ry^  -M 
C  9  •H  * 
(0  44  (A 


c  a  c  o 
•H  o 

40  o  0) 


4J  4J  4J  U 
C  O  O  0) 
0)  9  0)  O 
73  >4  a  -H 
C  4J  X  > 

0)  (0  0)  u 

a  c  0) 

0)  O  4)  V) 

'O  O  iH 

'  ua  c 
cn  44  40  O 
•H  o  C  -H 
O  (0 
(A  01  (A  tf) 
cr  a  to  01 

C  >i  01  V4 

•H  4J  >4  a 


Federal  Register  /  Vol.  44,  No.  215  /  Monday,  November  5, 1979  /  Notices 


63883 


Z  5  T  'T*T^uapTsaa 
Xx'nirej-y:»X^«i 

xa^oi{  'x®T^uapTsaa 
axT^uaajaM 
X»uoT^n^T:^sui 
pjpzaq  1(6x11 
Xexatisnpux /Aao^opj 
XPuoT^PDnpa 

ssauTsne 

Axcpuassv 


AxTurej  Z  9  X  'X»T^«3PTsaa 
Ax'n“®JT^'P"“  'x®T^“®PTsaa 
Xa^oq  'x®T^'^3PTss'd 
axT^usojaw 
XPuoxqnqxtlsui 
pjpzeq  q6xii 
XPTJ^snpux/Xjoqoea 
XPuoT^ponpa 
ssauxsna 

Axqinassv 


i  i  «  1  q : 


s  i)  -o 

a  •§  2 

0.  as  u 


63884 


Federal  Register  /  Vol.  44.  No.  215  /  Monday.  November  5. 1979  /  Notices 


»  «  'K 

to  -*5  O 

^  ®  to  M 

A  3 
A  s> 

s, 

<0 

to  »  »  a 
c*5  O’W 
tS'ti  ^  <3 
’^1 

•r>  E  •»»  O 

s  E  'ri 

6>  o  t* 

t)  t) 

C  SO) 

45  CO 

•t5  Q)  45  ^  eo 
45  CO  rC  V 
•*5  «  ‘ri  45  •r5 

•Q  H 


0)  CX 

SU  *Q  45  CO  O 
•r5  is 

R  a  « 

c: « 


£  ■O 

o  I  '  t> 

M  V  D<  4J 

«  OC  C  « 

£  -H  rH  « 

trna)* 

V  c  9  M  c 

5-^010 
0)  X  V  -H 

9  "O 

>1  O  '  o  « 
i3  X  (r  O  C 

4J  C  H  >,  « 
li  0  ■)<  C  X 
>0  S  S  ^ 
On  «  4  e  . 

VO  lU 

c  -O  0)  o 

•'^  8  g  5  C 

•0  o 

01  0<  0)  'P  -H 
4J  C  «  V  4J 
0)  -H  P  4J  <t) 
U  >0  nJ  X  P 
•H  t-4  *H  O'  *H 

•O  -rn  a  -rl  H 
0)  9  a  r-t  -H 

M  a  o  £A 

Oi  U  O'  4 
<M  -H  X 

m  o  »  X  ju 

4  4J  M 
$  V  4  O' 

U  C  C  «) 
n  4  V  H  X 
4J  On  U)  vn  V 


-  c 

I  «  o  • 

0''0  H  X 

■H  o  *»  y 

m  u  u  4  .. 

4  T)  S  8 
C  4J  H 
4  m  4  <0 

4  c  y  01 

5  S  8  ^ 

*0  X  n 

■o  o  »  y  4 

V  y  V  «  X 

4J  C  4J 
4  O'  .  Cl) 

y  C  M  K  -H 
•H  -H  O  OX 
<0  4J  <<-•  H 
C  M  _  - 

■H  -H  >0  H 

X  0)  4  • 

>1  0)  C  ^  C 
C  O'  4  O 

O  nJ  -rl  rH  -H 

a  4  ID  4J 
■3  X  4  *  4 

4j  *3  -o  4  .y 

0)  >  -H 

4  W  >1  •H  rH 

y  4  ft  y  -H 
»  y  4  X 
O'  Vi  W  4 
c  n  4  y  X 
a  8  n  4 

VI  4  y  -H  M 
4  -I  y  c  _ 


yll  4X  a-|5 
^14401  M4'0-H 


4  X  >1  X  9 

a  y  X  H  -o 


X  4  4  H 

y  m  «  X  4 

3  4  4X4 

X  3  "O 
ID  y  o*  y 

y  4  >1 
Oily  c  X  H 
G  o  X  y  y 
■r^  y  -y  # 

•O  4  4  4  o< 

3  a 

9  4  y  c  cv 

X  y  c  -H 

4  4  0 

O'  y  a  y  y 

i  C  C  4  C 

I  -H  4  y  o  n 

I  y  y  y  y  6 

I  4  H  o  _  « 

I  -H  y  y  *0  -H 

I  X  -y  c  e  c 

I|  4  C  4  4  4 


4  4  H 

0)  y  4 

4  9  •o 


4  4  4  4 


g  ^5  ^ 

o  'y.'S’ 

o  t» 

•S  y  R 

t~»  K  g 

IF'. 

QO  ^  ^ 

i«§i 

Ill's* 

•y  ti-,y 

t)  to  o> 

§  =^'s-g 


9&ejo:)S 

Aixurej  2  9  T  'XSTtluapTSOH 
AXT'“PJT^T'^'“  'l^T^uaPTSsa 
■[3^04  'xex^'^sPTsaa 
aXT^uBoaaw 

XBUOT^nu^sui 
pjBzeq  qOxn 
tet^^snpuT/AJO^oBj 
■[BUOT^BDnpS 


Atquiessv 


4  J  •y  -y  4  E-i 

0.  o  y  y  to 

c  cv  y  4  4  >• 


M  !?  “  hi  ? 


4  41  K  41 

g  S  m  ^ 


xl 


Rehabilitation  Guidelines 


F^ral  Re,i..e,  /  Vo,.  .4.  No.  215  /  Monday  - , 


3  I 
W  B 
•D  X  H 

I  '<»  -O  « 
W  »  S  5 


«  «  3  n 

t!  ?  S  S' 

W  k<  c 

>1  3  t7>.H 

W  *J  C  *0 
X  H  ,H 
-j  -H  *J  -H 
w  <w  n  3 
C  H  i3 
!»  O'  X 
>  C  «  O' 


O  -o  H  . 

«  'il  g  s  -s 

w  M  4J  M 

2  V.  S  c  « 

5  U  «  H  3 

*  P  o 


S  -y  ■•J  B)  o 

S  S  i?  w 

•H  4)  >,  m  r-l 

Jd »  „  « 

Q 

^  9>  >  O' 

3  M  O'  «  C 

Q  «  C  E  H 

•H  ^ 

^  ^  4J  tj*  C 
G  •H  n  G  V 
•H  M  -H  H  > 

X  H 

«  iJ  «  ^  H 

X  tJ  Q  5 

^  u  •P  m  ^ 


■gw,  O'  o  « 

1  ?  i  S  .5  -u  5 

P  *0  ^  01  jj  .-j 

C  n  c  c  o  «  ^ 

C  TJ 

<2  ^  'O  »»  "c  S,  2 

w  « "  s  s  o 

2  O'  «  2  ib  g  ^ 

c  C  ^  4-4  CA 

2  5°  •  “  «  H 
<  I -S  i  o  3 

w  Id  «  -  Id 

■2  C  II)  m  m  In 

Id  H  «  rH  S  o 
•r*  Id  a»  ,H  a 
g  25  H  5  “  „ 
p  5il  ®  c 

&S  §3 

o  10  iH  u  (0  Itj  2 

■«  4i  -S  ^  O' 

2  ^  o  _  Cm  t) 

■c  _  V  v  ■-<  V  Ji 

o  -O  B|  4)  4J  g,  3 

y  s  2  y  *  » 

«5  Id  Id  Id  M  3  O' 

■g  »  -O  g  «  w  S 

O  rj  S  M  -H  c 

„  “d  <d  -H  >0  -H 

W  H  kl  S 

O'  o  w  o  H  E 

H  3  «  5  2  5 

y  "y  'H  4)  *J  Vi  4) 

5  O  Vj  IQ  41  ^ 

«  „  «  P  Vi  *J 

«  4J  O  O  Id  Vi 

g  ■O  «  III  g  Q 

M  p  e  O'  “  iS 

•HO  C  *0  bi 

.  0';5  2  &  „ 

^  C  TJ  TJ  Q  >0  . 

"O  -rl  >  o  £  c 

I  ^-3^  “*S 

>«H0^4.d»5§& 


'  <0  m  «  4j 

45  ^  P 

P  O  4J 


iH  O  S  4,  ■§  C  g 

s^-5?xirs  s.s-3 

•H®  (DU  ftxJil.iT.  2. 

y  B  -3  -I  S  5  tJ  g  S' 

*'i?HC(U*HOI  (U 

4)2,°'*’.gs!j!®4' 

ss|S5as?s« 
^553 I 'f p5I 

«qioc'^.S*’g^^ 
g-^«'-'B'WVj5,H4) 
n  .,  S  W-HldWBlJ 

U«U(Qm^4J^ 

2  g  25|  g^  2t;3 

j  8  5  N  ..  5  g  3  M 

-sslilllls 

•5§’^^m-9*  tJlOVl^, 

^  P  ®  p- 

m..  '^VlU"Oo)|«" 

•SSu'S^'oS^S'O 

•:iS5^cS.®S8l 

i-s  |x.ss  g  ■«  4)  i 

•HQiOU  <DOB<S 
COOPrt>,,-I|H.5^ 
0(0t-|«DUU,Q  U<D 

«  S  H  w  g  41  S 
H-H-OW 

2  5  S  3  3  “‘  5  5  5 

^'jSP-Owttiid.ni 

|i|£s|«.58 


t!  2*  > 

5.5  S 

•H  -p  B 


^«gg2  3  5*2-05 
JSg'3S38g^54, 
■o  H  .5  "  i  3  >,2  .5  S  tJ 
«wS2o3  555^'® 
£55SfP^>T<SHSg 


■-I  B  fi 
0  'K  § 

■«  o  a 

lf~^. 


§  ^  8  ‘tii  +A 

Ipis's 

«  O  ,  'll  +i 
•  3  (9 

^  ^  O  rfj  « 

B  «  4)  3 
I-*  ^  +i 

s^-S^^-S 

I  £‘'^^1 

•  ^  Srw  5^0 
y  *19 

»-v  ti,  R  +i  -M 

:§  “^sl 

I  :S  6  . 

05  •  ’tii  CO  <0 

r*  0:  Si  S® 

•5?  •«?  C  3 


5  *  >  4^  a  >  ? 


tJ  ”  O 

■H  5  3 

O  0)  14  III 

O  Vi  Vi  o 

»  4)  Fi 
M  T3  O' 
m  ’-<  <  i-l  C  C 
m  -H  -rl  O  .U 

u  c  a  -3  v 

g  I  5  ®  g  -j 

p  O  U  Q)  9  9 

c  ^  2  s  ® 

..  u  o  « 

u  c5®2!'?“w 

3c>£eT!L.2,r!: 

OOfliOCrt^^' 

5  3  a  ^  3  ^  ff  3  5 

strjs'2 

i«!is3os|i 

•  UXX<304)i3( 

w^dHfHdH  Ue^_ 

C(0ldi0O(0O(Dfl 

2  S  2  5  V  g  S  t 

■3  «  g  g  S  “*  g  ‘ 

nzazaSog^ 


•C  0)  41 
>  Vi  B 

-  4)  VJ 

V  0) 

0  0* 

S  A  ">  • 

*0  vi  V)  c 

S  CO 

Vi  *  *-1  'H 

>1  Id  V» 

O  v>  Vi  Id 
U  4)  4J  v> 
•H  W  -H 

5  'd  c  iH 

•H  BJ  O  -H 

S  g 

•H  Id  Vi 
i-»  £  Bl 

«  W  B)  O' 
•O  H  4)  C 
•H  ^  O  -H 
P  «  41  T) 

O'  x:  B  •-< 

M  *H 
«l  IVI  3  3 
B)  O  A 
4)  4) 

•B  B)  V)  Vi 
f-i  Id  o 
„  4)  4)  'H 

•y  >  M 

O  4)  O  B) 


£  t!  ^ 
•-I  c  B)  41 
«  -Vi  x: 
®  «  E  O' 
£  Bl  4)  -H 

f-  «  e  x: 


«  o  5  ?  M 
“  -  S.  c 

^  B»  O'  H  v 
O  Vi  S 

g  ®  H  «  3 

j  li  Vi  ^ 

2|  8  "»§ 

•3  i  g 

®  *  TJ  3  • 

33  s 

p  ®  B>  O 
d-i  -H  4)  B  -H 
O  4J  O  4-> 

M  -H  41  ••■)  Id 

«  JM  VJ  V) 

5S”SI 

»H  ^  'H 
5  g-O  g  VI 
•H  H  B)  O'  O' 

3  IQ  41  Vi  c 
O  i-t  x;  O  •»< 
•go  TJ 
ij  P  B  TJ  tI 

®  X>  a  e  -A 

O  Vi  a  3 
®  ^.Q  Ja 

«  S!  c  O' 
^®>OE" 

S  3  3  3  3  8 

®  Vi  O  -H  g  ft 

>  .0  ®  i  E  ft 

•H  in  X  B  «  5 

s^-o  ‘^is’ 

3  g.  g  3  I 

*H  -H  -V)  Vi  o 

f«  «  Id  O  iH 

iS  ^  -H 

TJ  -H  4)  0>  O 
»  2  C  ii 

-li  W  ®  tH 

•H  >0  ft  4) 

-T  *  .2  g  2  5 

c  Cr  01 

§®  g  ®  *  >  Bi 

-H  iH  B)  4)  Vi 
•K  V>  TJ  41 
rH  (0  C  S 

p  ^  x:  4)  E  O 

>  -<  -v^  e  H  o 


q  >  c  ^  Id 

*d  p  Q  -H  -H 

5  ^  ^  *0  *H 

«  *2  w  «  0  H 

•S  S  3  8 1 

_  tr*  -H  01 

^  •  *0 

•p  o  c  c  c 
a  s  O  o  H  01 
J  U  -H  o  *0  0» 

?  »rt  tf  4.  C  Id 

|I5?SS 

w  P-»  4J  0 

c  'H  Id  v<  c 

1-3532  « 

a  3  £  s'  **  ■8 
S  p  >1  Vi  E 

5  g  +j  012  § 

«  g  iS  -S  5  ® 

T3  B  <VI  4J  ID  >, 

S  H  «vi  BI  E  W 

®  ®  -n  4) 

O'  g  V)  «  §  £)* 


®  -n  B)  >,  3 

OT  >  B  <»i  BI  O' 

,  p  O  -H  4J  4) 

M  -H  -n  »  Vi 

o  ft  n  B  -H 

„  <9  V  -t  m 

C  ^  *0  • 

®  O  3  -H  TJ  >1 

E  *H  O'  B  -VI 
•H  n  4)  Vi  g  .5 

<H  ®  VI  O  B 

«  y  ^  3 

ig  -n  O'  VI  s 

•y  >H  C  BI  -H  B 

P  *H  -H  TJ  B  n 

O  .3  TJ  O  3  O 

®  2 .3  5  I  4, 

A  4)  3  4)  o  JS 

f-*  O!  JQ  H  O  5 


sS”  • 

I  5  V.  8 

BI  Id  B 

s««S 

..  "S  c  Vi 

9  9°® 

g  fi  -H  ft 

-H  V)  41 
iH  ®  Id  TJ 
®  VJ 

•O  W  -H  O' 
■H  ®  ^  C 
P  B  -H  -H 
O  -n  ^  TJ 

..  'i  ®  1^ 
«  y  x:  -H 
x:  P  ®  3 
E-I  O  Vi  XI 


2  5«-9^ 
s  -5353 
H  ^  <n  S  .3 

TJ  °  O'g 

25.53 

•  fl  O  TJ 

<  -H  o  H  O' 

<  o  -w  e 

„  O  in  3  -n 

I*  ®  O  X)  N 

i  <>,«vi  g 
^  VJ  o  -5 
>  -H  c 

VJ  H  VJ  -H 

•H  -H  E  E 

'  I3h 

•H  Vi 
1-1  4)  ,0  BI 
•g  'n  B 
■H  vJ  B  O 

5  41  -rl 

•H  BI  4J 
U  ®  -O  41 
•H  BI  B  TJ 
dl  BI  41  E 

In  4)  41 

once 

n,  2  O  " 

O  TJ  -H  0 
C  Id  VJ  0 
•H  Id  4) 

O'  E  ^  n 

Jid  o  P 
•H  O'  w 

y  ®  ® 

®  Vi  TJ 
.  VJ  -H 
Vi  -H  41  > 

*2  -3  5  S 

41  5x;  “* 

•5  55  2 

i-v  X  5  a 
®  . 
■g  o  TJ  *  Bi 

■ti  *5  S'  c  E 

W  -V  -H  rH 

i-l  O  VJ  xj 

®  -H  5  Id  p 
£  P  B  VJ  K 
H  ffl  rl  -H  ft 


XI  fi 

BI  4)  >t 

2  2  O'  w 
TJ  O  B  -H 
VJ  41  O 
W  ®  Vi  p 


_,  Vi  BI  VJ 
si  Vi  -rl 
g  ®  n  X 


<9  BI  TJ 
VJ  VJ  c 

-rl  4J  TJ  S 

-3  5  g 

5  BI  BI  3 
x;  01  Vi  > 

SUSS 

O'  -H  VJ 
H  ®  Vi 
a  Vi  TJ 
t!  "y  o  E 


•rl  B  VJ  4) 

®  ®  -rl  Ip 

«!  C  X 


n  &  m  o 

2  8  °  g 

Vi  VJ 
®  ®  ®  BI 


®  y  E  rH 
TJ  O  ® 

•H  <n  ..5, 

P  »  « 

U  W  4)  Vl 
®  TJ  VJ 
W  >  O 

W  -rl  O  -  JS 

®  y  W  vJ 

n  Id  n  n  TJ 

O'  c  B  -rl  -n 

u  y  ®  X  » 

®  y  4) 

®  VJ  y  TJ 
x?  ■H  P  In  c 

H  a  o  o  a 


a  VJ 

P  *  BI  Id 

o  c  >.  o 

®  O  W  -rl 

3  ■'1  *1 

TJ  VJ  rH  VJ 
rr  2  a  O 
B  VJ  O  41 
g  -rl  H  rH 
•y  i-i  y  41 

VJ  -i-l  4J 

55  g5 

•y  .B  .n  -rl 

.5  s  » 

•9  'y  -o 
a  iH  o  41 

■C  41  VJ 
®  -y  B  -y 

y  o  o 


•y|o  -y  o 
BI  m  .3 


V  a  B  B 
E  VJ  o  a 
•y  BI  o 

«H  (0 

«  Ua  M  B 
■goo® 
d  .  di  -y 

p  VJ  ja 

O  B  BI  o 

«  ®  y  . 

3  “•§ 

g  01  TJ  01  -H 

•y  -y  41  VJ  VJ 
y  iH  o  E  Id 
VJ  ^  5  «  VJ 
u  a  y  01  -y 

®  VJ  ft  4)  ry 

rJ  2  y  y 

W  4.  «  ftft 

<U  dl  >  ^ 


63886 


P^n.1  Rerisler  /  Vol.  44.  No.  215  /  MonH.v.  November  5, 1979  /  Notice 


ft  M  .  « 

o  +*  2  g  s 

U  JC  0  Q 

0,  K  'tJ  -H  Ci«-H 

fl)  *•  O 

£  U  U  •'* 

«  O'  *•  ?  ®  S 

li  -S  »  B  5  ® 

S  «  c «« 

£  m  >1  c  V 

O  <-t  o  £  * 

»  X  a  o  » 

**  ®  3  O'  *0  o 

•s  .  «  5  5 

C  *0  O  o 

vj  o  O  ® 

3  -H  e  -H  ^  M 

A  4J  0  o  9< 

^  ig  c  .a  **-*  B 

g  4j  a)  -H 

C  -r*  9  S'  „ 

4j  !h  *0  c  2 

iJ  S. 

IS  n  ® 

O'  fli  «  y 

S)  c  'U  c  A  c 

3  •3  3  S  -o  -2 

S  H  O'  ®  •-•  f) 

M  -H  0  M  9  gi 

ft  O  *0  O  w 

£  ^  a  £  p 


«  « 

6  m  O  u  C  M 
§  *j  4J  g  « 

^  .5  U  -H  9  -H  < 
^  ft  <a  o  u  <-* 

liJ  SiSis  »■ 

s  g  a.«  O'M 

M  O  _  >  ’S 
«  u  £  'i  * 

>0  -rl  O'  '5  ■y 
O'  C  pC  *M  O  9 
H  IS  »  j:  u  (0 


o  >0  rH  r-l  ,Q  -M  9 

Sms  0.3  S'  .'2 

&2|Cis“ 

HVJiH 

-■SpCOCO-My 


o  0)  C  c  c  -H 

•  Is  8.5  O 

to  0  ^  ??  S  S. 

"  S  5  O'  &  5  w 

®  M  >  M  2  »  -M  M 

.ZS  C  (A  0  V 

4j  o  *H  t)  y  fi  ^ 


a>  H  -H  _  'H 

•g  9^5-S  ° 
^.SS^H-SS^g 

<D  is  .H  U 

"3  .5  'o'  S  2  «  ® 
“  ^  0  -S  Si  -i  0  8. 
,2  S  8  S  M  ®  " 

-.3  5  S  -3  5  I  5  I 

5  S  8,®  a  ®  CH 

c  c  'w  n3  *0  O'  'f* 

•g  8  8  °  §  -3  «  s 

°  3  c  O' «>  « 
2^8 

•H  0)  0  ^  6  'H  ^ 
frt  84  n  o  y  .. 


O  0)  *0  w  S'  - 

Id  C  ^  M  0)  O' 

9  .fi«»,2 


O  9  »  -M  <0 


8  S  *  3  I 

2.3  «  *  i 

8SS^  ®^sl 

r-asitssf 
5 sjuals. .|  . 

ujmo'M.S,,  S^ftij 

_  >«  ;;3  o  g  8  ®  a  8  £ 
S>,'H  Old'S'®  .5 

H  3  °  M  «  S  B  g  «  3 

2'SS®S8.«.mS’“ 

|S£g^Sgj!!|5 

(uuOMM'M  rl  ^  ^ 

.2  >  O  -O  W  i  „  2  S'  e 

OlSr^-H  ®^CS 

g3'"'2cM£'0^-< 

2sOO®0-M-Hfj 

tl5.l°ssi:3 

siisinBi 

U4^l0<d 

s  8  §  5  asrs-s  ®  I 

«  ®*^M  ®R 

S"“og«®®|o3 

Q)4i4J  ^ 

22.MgsyH^”« 

"3'S  §-3S  35  a  s 

<««££l5o'*'9iB 


4J  M  >  „ 

«  «  *>  ®  .1  ® 

135S8§  . 

5  »  £  «  9  I 
g':2  ^  ^  Id  i 
•S  »  -M  «  M  X 

m  0)  9  n  9  M 

9  *•  9  S  V 

4J  £  9  £  9  g 
ffi  S)  H  £  H  ,9 
fg  2  4J  M  9* 


c  £-6  s  o 

®  ®  O  gi  ®  _  O 

s  12  -3  S  .2  .2  9 

8£S 

O  ’H  <U  O 

q)  4-  tf)  £  y  •y  '0 

£  3  P  O'  9  ■§  g 

815  S' 

O  9  M  a  "  9  c 

9  -3  O  g  S 
c2“-Si^-3 
gfi25  M  85 

g  C  C  a  «  M  9 


« 35  5 

o  5  8  5*  c  t 


♦J  £  „  .M  ^ 

BlsSil 

£  C  *1 
«)  ^  S  P  M 


S'  -o  O  f  ^ 

M  M  C  «  9  a  O 
O'  .3  9  U  8  y 

§1 98 

2  3  9  M  C  -M  O 

3  (/)  M  9  O  _  * 

IM  S)  IH  'H  £  M 
.  £  <M  2  O  9 

-.3 .2  ^  -.3  S  8  S 

9  S3  9*3  ^9 

g£55  S.a5 


9  ®  5  2  ai 

2  8<m 

2  II  8  S  M  ® 
5£  8  §  O  o  g 

^  G  m  0)  ^  -H 
U  a  r-t  9  M  «  £ 
m  O.  O  'H  M  O 
u  >1  o  9  *M  9  9 

1  9  1.  O.  »  5  g 

o  IS  9  5  P  •[!  ®' 
o  9  I  -M  M  , 

9  9  -0  •  9  C 

2  12  .  8  9  O  -2 
c'"88«5a 

■S|“|S'ls 

.2  9  Oi  M  +>  9 

fo  nt  XS  6)  O  C9 

|c8  M  019  8 

9  5  *0  oi-S 

u  o  M  C  O'  « 


iq  ♦i'  2  --  «9  m 

O  *0  C  9 

4J  CA  i3  C  O  ^ 

«  S  ^  ^  'S  2J  ' 

jS  .C  ®  —  2  ^ 

So  •-  .c  'O  tt 

fi  ®  ^  2  S  : . 

fl>  Li  pL  fi  cft  Ou  O' 

8  a  a  O  M  a  • 


9  .M  C 
4J  -H  C  O 
0)  9  O  M 
in  >94  4i 
9.  .P  O 

&S88 


i  S  ^  2  -s  ^  • 

H  •  fJ  'ti  t 

Ai  00 

O'  w  c  SJ  •«  ' 

c  o  ^  S 

••4  ^  (A  ^  C* 

•d  0«*0  O  V4  o 

3  • -H  s  ®  *1 

(A  >  ?  y 

9  O  9  O  •  9 

m  fl  a  u  * 


o  "O  , 

C  9  M 
O  £  Q  9 
-H  C  £  £ 

O  S  £  g 

3  9  e  Z 
.0  O'  9 

SCO.* 
IB  9  fM 


•H  w  m 

VI  £  r-l 

9  ±!  "d 

4J  0)  9 

■im 

>  -O  >1  ^ 

9  g  •y  g 

VI  9  -M  P 
Eh  O 

I  W  9  •£ 

I  fl  M  Q.  O 

I  W  •§  U  2 

I  fl  Tl  £  S 

)  IS  VI  -f)  c 

4  9  0X0 

I  S  O  w  o 


ift  .0  I-.  00  O'  o  ^ 


» -M  a 
•H  £  E 
C  ^  o  9 


O' 

c  O' 

85 

m  P 
•r4  CO 

2a 

9 

n  £  9 
£  £  £ 

Oi .  ■£ 

SI  IH 
o  O  *£ 
0^0 
O  C 
O  O  S' 
-£  £ 

O  £  M 

•rt  -n  U 

>-4  fl  9 
O  C  Oi 
9  0  9 
£  U  O  I 

1^2' 
£  £  •, 
fl  ^  I 

§0'  O' 

o  O 

•H  -H 
9  C  C  ' 

111 
•H  9  9 
IS  £  £ 


■£  >£ 

3  9  0 

n  9 

I  M  ^ 
O'  9  9  C 
C  £  .H  Q 

,  -rl  £  a  -H 

£  I  E  £ 
M  £  9  9 
•H  O'  X  £ 
X  9  W  -M 

I  w  0  ri 


November  5. 1979  /  Notices 


63887 


(0 

0 

•Pi  UJ 

CO  0  a» 

•H 

o 

0) 

(M 

CO 

>1  u 
jz  Q>  m 

Qi  JZ 

Q* 

CO 

> 

'p  P 

0)  (0 

pH 

a 

TJ 

0) 

JZ  V  JS 

P  C  P  • 

'O 

0) 

Qd 

<0 

O' 

6 

(d 

<0  (0 
«  CO  0) 

^  P  M 

'0 

•H 

> 

4-) 

8 

u 

u 

c  Id  -H  fo 
0  Q>  X 
•H  M  0)  CO 

0 

u 

CO 

c 

p  «d  -H 

o  («  J3 

*j  >1  0 

O  £  0)  H 

<0  a  M 
a  <0  a 
MO)  & 

■H  S  S<  (0 

H  lO  (0 
•H  >1  O  fl 
^  V  (A 
^  J5  0)  «) 
N  5j  w 

(U  <4-1  u 

•C  4J  o  .c 


a  3  £  x: 

w  <0  ^  to 


-P  O'  0)  V 

X  -H  .5  (0 

0)  «  g  V) 

C  .C  9  0) 


•O  —  C  H 

S  O'  g  s 

^  c  u 

•H  01 

C  3  5 

Ilia 

bli 

P  0)  2 
0)  P 
£  <P  0)  •• 
H  O  T3  < 


0)  >4 

H  01 

•9  & 
a  o  0)  t-i 
rH  M  M  0) 
•H  ft  10  .3 

>  «  «.  3 

">  5  I-  c 
tJ  . 

OP  o 

0  P 

ki  -fl  0) 
VO)  (0 

•a  tj  *  3 
g  <0  (0 
9  p  0) 

c  to  c  x: 

P  V  P 


•O  T3  < 
V  V  ••  El 
p  ft  ^  w 
u  o  • 

0)  -t  «  H 
P  0)  I  M 
0  >  H 
MO)  .  w 
ft  IQ  CQ 

a 

0)  C  CO  o 

P  0)  0)  M 

Q^-Sg 


c  x:  cr  p 
»  p  S  -H 
o  ^  E 

CP  -H 

lO  c  p 


•H  p  o 
M  lO  10 

to  H  p  r-t 


•rf  F  » 

X  R  01  to 
0)  0)  to  0) 

"M  C  0)  ? 

o  g  p  u 


0)  P  to  0  <0  u 

g  R  C  -H 

V  C  -H  3  .> 

R  O  <0  0)  O  W 

9  to  to  (0  P  S 

cr  P  £  3  5 

V  -H  0)  xa  (/] 

R  B  R  to  "  Q 

■H  -H  0)  *  3 

c  P  3  c  P  o 

O  O'  -H  C  2 

■R  0)  0)  iH  0)  U 

P  O  R  0)  C  V. 

<0  10  'o  O  W 

R  p  to  -R  ft  ea 

5  ft  0)  9  ffiH 

Qi  "O  o  o  < 

V  to  O  U  E^ 


p  C  to  2  X 

to  0  V  o 

:8  p  O'  2  iH 

U  0)  U  ft 


g  *0  -R  ^ 

i  o;  E  O' 

BP  E 

•R  C  p  3 

C  9  10  X 

•g  8  5 

0)  (0  T)  O 

S  §  ‘^ 


s  sFg 


•tJ  2  5  ..s 

X  O  P  to  M 

I  V  U  ft  H  < 
_  ® 

iR  *0  O  X  to 

«  01  u  u 

p  P  10  b] 

•R  0)  fl)  2  to 
R  R  >  O  M 
O  -R  0)  N 

f rSS 


lO  r-l  -H 

9  0)  IH  to 
•R  *0  V  -R 

10  R  tj  X= 
>  9  -R  P 
0)  o  3 


JQ  •  TJ 
>0  C  -O 
O  fl)  10  0) 
to  -O 

rH  0)  ^ 

<0  O  ij  ft 


c 

to  fl)  O  IQ 

•R  IS  W  “3 


V  -R  < 
(0  R  iH  01 
to  9  4) 
fl)  n  lO  E-I 
O  10  -H  H 
O  £  3  X 

<  e  o  u 


R  to  -R  r-l 
•d  R  2  ft 
9  C  ft 
O*  to  V  « 
4)  to  E 
R  fl)  -R  to 
O  TJ  2 
P  U  S 
O  10  X  5 

R  J  ^  S 
®  C  P  V 

.3  «  »  p 

1  P  E  H 

C  C  9  U 

V  §3  2 

X3  V  C  •< 

P  oi-go 

«  «  H 
O  R  "O  M 
S  R  C 
O  fl)  10  U 


•r,  O  O' 

*9  C  -rl  C 

p  c  -R  fl)  O  to  -H 

R  to  R  P  to  P 
2  P  V  9  10 

ft  to  C  X  «  U  P 

I  P  V  p  O'  to  fl) 

iR  C  E  c  **4  ij 
^  V  V  .  -R  -O 
fl)  B  R  <0  "O  fl) 

fl)  -R  C  P  10  > 
to  R  3  O  -R  -5 

•R  -R  O'  O  3  to  p 

.  3  fl)  V  X3  -R  fl) 

fl)  C  R  to  ^ 

R  fl)  fl)  fl)  R 

5  ^  S!  .5  S!  S 

P  4)  P  to  X 

■O  P  V  C  P  p 

»  O  O  "O  P  10 

to  u  V  5  .  R 

2  .  ft  u  to  >0  fl) 

C  P  to  C  R  C 

p  0  V  >,  0  -R  5 

iR  R  P  R  X  O' 

flj  V  P  H 

t)  R  fl)  P  -rl  lO 

p  2  X  lO  "o 

i  w  c  •  "O 

w  S  .  O  to  C 
9  P  fl)  u  P  3 

p.  to  o  P  to 

B  P  >,  -R  ^ 

I  fl)  C  i9  P  X  to 

<  O  -R  fl)  W. 

to  R  >0  P  c 

•R  to  c  c  E  o 

p  to  n)  V  fl)  -R 

•C  V  3  TJ  P  P 
O'  R  u  E  'R  xa  3 

R  V  to  R  ^  p 

fl)  xa  p  o  o  R  o 

P  ■O  P  p  Q,  81 


VP  DO 
xa  w  O'  X 
p  R  C  • 

P  -R  *0  P 

p  tR  >0  R  O 


Ciop  oUEvS 
•R9COtORXP 

Xr  O  fl)  -R  -R  fl)  P 
p  U  p  U)  >0  p  0) 
'.d  ’jJ  c  fl  fl)  p  X 
S'O-RO  lOTJ  OP 


S  S  0* 

O  O  N 
P  -R  -R 

p  P  c 
to  fl  P  O' 
3  'D  3  o 
-S  c  X  u 


O'  U  V  X 
C  V  P 
■R  R  to  P 
C  >.10 

V  U  to  3 
P  -R  E 
fl  p  p 

V  R  O  ^ 
R  t)  R  O' 
X  V  P  o 

P  ft  C  P 

I  to  o  o 

V  U  c 
p  O  X 
P  2  V  O 
P  XV 


to  O'  to  O' 
9  C  C 

fl  -R  P  -R 

o  -o  o  > 
VP  o 

X  P  V  R 
9  W  ft 

V  X  3  r 

P  -R 

X  V  V 

R  x:  X  >1 

to  P  P  P 
«  lO 

V  E  O'-R 
P  O  C  ft 

R  -R  fl 

V  p  C  R 
R  R 

giQ  V  4) 
VOX 


U  O  >  V 
O  R  fl  X 
O  ft  X  P 


9  MnJH  CrH*^  > 

■SS^g^^iog 
t03t09PCV 
fl  P  to  V  C  V 


V  u 

v  9  •)?  V 

>  p  p  p 

9  E  _  o 

X  ^  fl)  E  V  R 

fl  >,  p  R  8)  ft 

fl  to  fl  fl 

*5  E  >1  P  fl)  IQ 

V  ^  «  fl  R  C 

C  V  U  fl 

g  R  c  >,  C 

T!  2  O  O  R  4) 


p.g  9  8-§.S  y  §  &.S  fl, 
JJ'g3PV>,Cfl!o§'0-R 
:gS“«5'2giS2'cp 

CtOR  fl  SS^O) 

».c 

gWVCT-'C3V0ftVPP 
•CVflPOXP3  C 
PBEtO-RUPtOCVP 

V  flpflu  flSo 

'O'OPXVROVfl  P 
C-RVORflRP  VRC 

flo  aoftfto  •''Oflo 

.  O'  d  o<  R 

fl  ft  p  >  fl)  p 


>  p  t/)  fl) 
p  «  fl  p 
to  R 
fl)  >,  3  •  P 


•ftoSj'SS 

io-rP'OO-rRvrr  1-1 

5  ssissl 


O'  •  P 
R  C  V  fl 
V  -R  p  X 
p  *0  X  P 


p  p  p  fl) 

flo  X 

,,  S  •R  p  >1 

p  ft  p  W  X 

fl  B  R  to 


U  V  E  P  *0  X  P 

8  0  V  e  p  fl) 

C  W  9  -R  p  X  C 
fl  to  O  9  -R  O  O 
VPflOXfl9 


•R  P  6  V 
r.  5  0<  O'  • 

§8-0  35 


•HJ2W  >(0CiH 

2'^i«?2«'®_''>'^''>vto 
.  W  C  *H  O  *0  .C  (0  ^  CA 

OPR-RCNPP  PfltOR 
,S2r.  ■':J®'*^'~''8vcft  O' 
-O  9  V  ())  -R  *R  fl  p  R  8)  3  R  0) 

•R0ROPX3fl)QP00 


V>P)|>P3R 

R  V  0  0ft  fl) 


^  ^  V  ()  c  B 
C  O  X  rl  (I)  O 
P  p  p  84  R  o 


PXOlugpoo 
flvmREpopfl) 
>  P  9  R  ft  0  X 
Oft  VO)  fl)  P 

CBfl)p>Cfl)E 


V  11)  VP 

V  P  >  c  V  s 

R  G  fl  fl  X  R  p 

fl  -R  X  O  P  P  O 


:  o  <3  o 

4  P  fl) 

V  XV 

.  §*g"'5 

)  O  P  •> 

U  to  R  to 
)  V  -0  0  -R 
C  P 

I  P  fl  o  : 

:  o  VC 
V  P  o 

5  c  V  -R 
O  -O  p 
fl  fl 

ft  fl  fl)  c 


B  “  iS 

E  ^ 

R  •  fl 
fl  C  V  . 

p  O  m  P  fl) 

fl  -R  -R  fl  p 

P  W  3 


3  fl  -R  R  V  R 
P  fl  X 

3  C  M  P  P  p 

H  0  V  fl  0 

j  -R  -O  .» 

3  P  -O  R  fl 

a  o  V  c  Q  fl) 

fl)  P  fl  0  R 
0  P  fl  -O  fl 
D  V  to  C 

:  -o  o  p  -o 

I  fl  -R  e  V 

4  V  POP 

)  R  -O  O  R  O 

■R  C  fl)  p  fl) 

p  fl  p  p 

I  V  V  o 

r)  ..  -O  xa  R 

••to  p  Q, 

I  fl)  to  fl, 

I  R  V  R  to  R 

)  fl  R  -R  -R  8) 

O'  P  X 
to  fl)  :  :  p 
p  .  ^  w  o 

C  P  O'  to 
V  O  C  V  V 
C  -R  R  E 
0  W  P  O'  0 
ft  C  P  fl)  to 
B  fl  V 

0  V  »  p  R 

o  e  -o  o  o 


-g  §  g  ° 

P  -R  fl  O 


»  5  -o  V 

^  f*  V  X 
>1  R  P 


to  fl,  >,  R  p  a  p 

O'  p  P  -R  )< 

CVC  >3  •(U'O 

P  -O  o  O'  O'  -O  fl) 

^  C  V  O  R  *0 

■rvprrSo^ 
*d  R  p  -o  p  ciu  fl 
O  P  "R  P  >1  to 
X  h  »  P  p  R  8) 
3  P  fl,  .  *0 
P  R  X  fl  -O  to  -R 


O  fl 

«  P  O 

V  -R 

P  «  0) 

S'  E  _  >, 

E  P  >0  to  X 
fl  P  V  R  ft 
)<  _  >  -R 

V  -O  O  fl  V 
V  R  P  R 


X  P  fl)  0) 
V  O  R  C 


c  >  d  V  3. 

O  O  R  R 

P  R  p  R  8, 


flJ-R  fl,  fl)p  ftCPX 

PP0'R3  0  P 


R  ft  P  p  O'  R  3 

fl  E  V  C  fl  p 

ft  O  -O  V  V  O 
flo  R  E  to 

V  V  fl  V 

Q  V  X  X  P  P 


V  _  O  fl  0-0 

R  E  to  u  fl,  <R  c 

fl  V  R  fl 


VEt0p.R0).RpR8)fl 

SSfl,  .fl,S2“’§|8, 
ll  in  S  'i  ®<  ®  P  OP 

ftC09-R  PtOVPP 
flflfl)  tofl)-RioPxc 
^E3v_xpfl,fl)^fl 


P  R  P  O' 
P  P  P  c 
«  3  9  -R 
3  O'  O  to 


•HflPCRiO-Rft 
O' .  V  ft  .  B  3 


CP'P'O  ftR  O 

P  O  O  -R  X  fl)  to  O 
to  8)  -R  P  o 


VP  •O  to  ft  p  -R 
R'Hflflfl)piaRigiR 
<R  vtafl)CflRo 

v-g-RCPtoxAv-o 

RC-O-RIOfl)  CR 


RC-O-RNfl)  CR 

flfl  ccecxflv 
vto-Rxfloo’xax 

tOgRP  ■So-RO’^f 
PEQC  nfl)  POR9 
ftfljEfltO^tOOROC 
VP  ftp  V  fl)  X 

g.ata3-Rfl,cpP0'v 
C  p  P  U  X  X  -R  V  C  X 
fi}<E9®*’p'®VRP 
o  ft  E  o  fl,  Q,  p 


VP  ftp  V  fl)  X 

g.ata3-Rfl,cpP0'v 
c  p  P  U  X  X  -R  V  c  X 
fi}<E9®*’p'®VRP 

o  ft  E  o  fl,  Q<  P  • 

vv5vgg.'2  2S-&§J!i 

t?5'S5  §  §  g.flj 


0  P  fl) 

V  C  *0  •  <p 

_  ft  V  C  C  O 

C  to  p  3  o 

VC  -R  fl, 

V  P  -R  fl)  p  R 

X  C  R  3  3 

V  V  fl  p  p 

8!  S  -9  -  ®  fl  • 

>  V  P  >,  to  C  O' 
fl  R  O  c 

X  ft  01  C  V  V  -R 

,1  _  o  fl,  >  X  -O 

p  P  C  -R  -R  p  p 

fl  p  O  O  P  -R 

-C  -R  -R  fl  fl  3 

p  3  IR  C  X  X 

•(DM 

CO  <4-1  *0  (D  (0  (1) 

®  C  C  .IJ  ^  r* 

C  -R  «  fl  p  y  5 

P  'O  E  X  fl  3 

P  P  P  P  P  tp 

V  -d  V  c  fl  o 
*0  9  V  p  fl 

•R  X  R  O  P  P 
9  P  CPC 

O'  X  P  o  P  fl 

g  p  o  R  »  E 

to  fl  fl  fl  X  fl 


R  fl  R  P  -R  fl 

O'  •  ft  PR 

V  fl  to  fl  o  fl  R 

.  >  -C  P  R  fl 

V  -R  fl  p  fl 

xa  p  R  fl  "o  -o 

p  2 'd  "o  p  p  c 

•rt  2  E  S  -o  “  V 

-O  fl  O'  fl  R  c 

c  -c  V  to  o  fl 

fl  X  R  P  to  U  to 

_  ®  C  9  3 

-o  P  fl  ft  p 

V  p  P  S  “*  c  fl 

o  -R  fl  fl  fl  X 

p  c  S  R  X  P  P 

O  -R  R 

V  P  3  >,  O  -o 

to  R  fl  O'  fl  ft  C 

V  fl  X  *  i  B  fl 

7?  —  R 

ft  *0  P  to 

E  V  to  fl  -R  p  p 

fl  ft  E  *0  to  c 

X  0  V  O  '  Q  Id 

V  P  P  O  -O  E  ft 

V  X  0  3 

V  >  0  V  0  fl  O 

X  fl  R  X  P  X  o 

H  -O  ftp  8)  p  O 


63888 


Federal  RegUter  /  Vol.  44.  No.  215  /  Monday,  November  5, 1979  /  NoUces 


<0  iki  o  ^ 

01  01  3  0  (0  <4-1  01 

js  £  m  <4-1 

■4-*  3  m  c  01  g 

»  -H  3 

<44  +4  O  "O  ^  C 

O  •  -H  -O  ,-H 

0)  X  C  -H  0)  01 

04  Wl  01  -H  3  >  £ 

£  -H  s  jQ  w  *J 

O  ^  Q> 

„  _  g  0)  04  V4 

to  g  0  >H  W  •  O 

•H  P  ^  04  01  <4J 

44  0)  <3  £  Q( 

01  <4-1  u  ig  (0 

O4  -H  04  O  4J  . 


to  04  01  >  g 

04  <4-1  k4  04  <4-1  04 

IB  O  O  44 

<«  to  >,  <tl  0  -H 


C  -H  04  to  «  l4 

It)  ^  to  g  C  g 

0)  01  01  O  04 

g  >44  10  >4  -H  O  -C 

O  3  -H  <0  »  +4 

P  3  C  4J 

S  to  >,  O'  04  4: 

44  04  U  04  g  04  4-4 

■H  C  44  -H  >  -H 

O  ’H  Oo  M  jz 

i  ■d  8  ^  -S  ^  & 

•H  Qo  W  C  *0  O 


2  -H  g  B  4J  Qi 
6  44  0  «  -H  g 
•HD,  44  C  *0  O 
C  C  IB  -H  04  U 

g  IS  IB  04  O 

44  44  (B  >0  "O  44 

IB  C  »4  01  -H 

04  04  (0  -H  (0  01 

O'  g  U  V  <44  C  T} 

C  IB  -H  -rl  o  IB  ' 

•H  "O  44  Wi  O  O  g 

>  C  IB  44  01 

13  3  -C  IB  O4  P  04 

K  <44  44  o  to  ^  43 


»  «  O' 
*  44  O  C 
to  -H  C  -H 
to  X  IB  C 
0)  44  44  04 

^  m  a, 


C  M  g  <0 
•o  -H  g  IB 


O  44  44  o, 

to  c  o  a 

to  04  01  c  c  o 

04  U  g  O  u 

iH  -H  0)  -H  04  O 

44  &  StJ  ^  04^ 

§  S-2  a-=£9 

2  ®  _  J4  ij  c  -a 

^  -C  g  O  IB  04 

•H  4J  o  x:  js 

2,  ,  M  34  CO  »  in 

ST  ej  ^  IH 

04  O  O  O  *0  <N 

4l  04  >0  .44  O  V  .H 
-  04  to  O  »4  I 

to  >1  14  iH  -H  < 

44  1-4  -H  ^  3 

C  0)  3  {4  O  O'  ' 

«  >  O’  P  44  04  < 

g  -H  04  >  »4  I 

04  m  >4  u  r4  n 


q  _  44  -H  »4  IB 

44  C  -H  rH  44  3  w 

to  04  X  rH  C  O  (N 

-C  04  0)  IB  <44  O 

•OS  S  a  ro 

C  04  T)  3  »  in 

O  44  c  OtO'— 

O  D,  o  H  O  44 

0)  04  a  o  -H 

to  o  >,  3  X  . 

X  rH  >0  C  04  O 

V  04  C  -H  IB  O 


I  >  04  O 

•H  O'  04  iH 
•  10  C  »4 


•g  -  5  S  I* 

<0  O  f-H  iB  <0  O 

S  -H  <14  jr  X 

to  44  3  c  O  44  04 

g  _  .Q  -H  04 


<  <  u 

Q  A  U  U 

o  gi  n  m 

a  z  u)  B 


■o  o 

04  P 

-•-I  Qi  g 

<44  X  3  . 

-H  04  g  -o 


c  'On 
-H  04  04  -o 
g  I-H  04  Id 

a  u  o 

Id  O  X  rH 


■a  04  <0  o 

04  -Q  iB  O 

y  1  o 

3  3  rH  iH 
■DC  Id 
04  4J  3 
l4  04  C  44 
-C  Id  u 
01  44  Qi  Id 
-Q  3 


34  04  Id  04 

grH  3  >0 
■D  44  o 
_  H  O  O 
■o  Id  Id 
Id  O'  04 
o  04  04  x: 
rH  44  44 


C  04  <44  -rl 
Id  *0  -H 
Qi  0  >0 

3  U  •  01 

U  M  -H 
U  04  04  <44 

O  .1::  >  -rl 
44  04  O 
0)  »  Ol 

jC  C  O  0, 

t4  -rt  X  t/l 


o  .  . 

<44  44  m 
34  Id  I 
rH  >0  43  in 
•rt  Id  S 


O  P  T)  •• 
_  O  CJ 
.  C  43  O 

04*  t!S 

g?  ^  - 

to  u  01  < 

^  jz  I 
04  O'  44  m 
D|  C  I*) 

I4  ^  O'  04 
04  rH  3  rH 
Qi  -H  O  43 

3  43  iB 
•  «  44  Eh 


•  O  44  "O 
O'  <44  3 
0)  -H  Oi  rH 


_  M  iB  5 

C  04 

O  >0  w  - 

44  i  ° 

'  Qi  14  VO 

I  0)  (0  0  o 

(4  O'  0  VO  • 

V  X  C  rH  — « 

I  V  -rH  <44  -  in 

>1  -4  4:  O  rH 

rH  0)  C4  0  I 
C  ^  IB  CQ  rH 
o  -o  04  'r  rH 


•rl  3h 
44  rH 
04  -H  04 
•Q  >0  44 
Ip  10 
44  04  IB  ^ 
mu  IB 

3  C  04  Qi 
g  IB  44  04 

44  -H  m 
44  10  3 
10  -H  O'  "O 

43  T}  S  04 

44  41  m 

1-4  m 

m  04  >,  3 
44  >  lO  O 
•rl  10  g  m 
X  4l  -rl 

04  44  m  >0 

44 

Mh  m  -H  04 

O  Id  X  4i 
04  10 

ki  -C 

04  u  O'  m  • 

•Q  3  C  04  04 
§  m  -rl  3  4l 
3  44  m  04 

c  m  m  m  43 

C  -rl  -iH 

g  o  X  >0 

3  --4  0)  04  04 

6  44  m  M 

■H  IB  *44  01  04 

C  ^4  O  eC  *0 

E  "O  >,  10 

•rl  44  c 
04  m  -H  <0 

-C  c  u  *0  u 

7  o  IB  04 


U  4;  4l  4l  01 
01  44  O  Qi  »4 


0)  *0  04  O  )H 

■a  04  c  44  o 

O  *0  0)  *44 

O  -rl  44  W  04 

>  q  44  44 

04  p  g  -H  01 

S  f  -c 

Eh  Oi  44  01  44 


x:  -H  44 

m  •  X3  10 

•rl  g  -rl  X3 
rH  04  x:  44 
-Q  44  o 

«  m  4i  44 
44  >,  0<-,4 
mm  X 
04  44  04 

m  10 

04  m  x:  01 

44  04  44  44 

IB  44  10  • 

O'  c  c 
m  0)  o  44 

44  -H  04 
•H  *44  44  44  - 
'  X  O  •rl  rH  V 
01  C  10 
m  O' 

*44  C  n  c  r 

O  10  10  I 

04  04 

»H  g  44  04  4 
04  -H  X3  r 
•Q  04  *44 

1  -C  r4  I 

3  44  04  rH 

C  rH  -rl  1 

e  "y  O’  *  ‘ 

g  O  C  ( 

3  ^  -H  04  4 
E  >1  m  44  *1 

•H  44  04  T 

C  -rl  34  -C  fl 
•H  rH  C  44 

E  •rl  IB  -4 

IB  “d  44  44  c 
•H  O  -H 
44  rH  *44  X  U 
O  0)  0)  0 

*44  4|  44  C 

IB  0)  T 

m  04  -c  c 
■Q  x:  44  o  Bi 

c  44 

g  0.  -2  B  g 

0)  (0 

M  fO  4J  H 

•H  o  C  Q>  • 


Federal  Register  /  Vol.  44.  No.  215  /  Monday.  November  5. 1979  /  Notices 


M  & 


O  H 

u  a* 
cu  u 


I  i 


•H  C  'H  fH 


«  5  8 


C  U 


0)  ^  fH  (fl  c 


O  ><  r-l  O  0 

•MO)  iH  4)  4J 

gfl  iH 

«M  U 

in  01  3 

•r4  -H  (0  -H  V4  >0 

4J  0)  H 

m  10  D)  4J 

V  -H  0)  -H 

SV4  C  X  H  X 

a  10  0)  wi  0) 

o  a  o 

•p4  9  (7>  0)  4J  0) 

4J  in  C  rH  (I)  rH 

•H  -iH  O'  O' 

■O  4)  *0  C  0  C 

•O  £  -H  •p^  > 

4)  Eh  >  10  4J  W 

O 


O' 


O. 


4J  £ 


_  w  ..  Q. 

■H  rH  £  9  X 
Ol  -H  iJ  U 


<1> 


0 

C  I-I 
g  US 


a>  M  «M  0)  Q 
g  *0  O'  •P 
0)  IM  0)  C 
^  pH  Z 
0)  H  0)  H 
•H  JZ 


4U  4J 

U) 


M  0) 


iM  (0  *0  pH 

(0  O  -U  0)  C 

•H  G  9 

0)  £  a  ^  0) 

^  ^  G  O  -H 

•H  0  O  0) 


55 

Eh 


41  O'  4)  UH 

£  c  j: 

4J  -H  4J  V 

4)  T}  <0 

rH  TJ  -I  Si  x: 

■H  Si  -H  O  4J 

£  <0  9  <w 

»  V  X)  » 

«  41  4) 

4)  Si  4)  IS  -H 


x:  <« 


0)  0) 


S.5 

4)  O 
C  T3 


5  4» 


<5.  Jli 


§ 


5  Si'S 


9  41 
O  _ 
Si  'O 


4)  9 
«  O 
Si  x: 


V  Si  XJ 
•H  O  Si 

g  .a 

*j  &  * 
O  »  4J 
41  iH  lO 
Si  -H  x: 
•H  lO  H 
•O  U 
M  >1 

5  4»  C 
•H  *0  O 
>  -H 
m  O' 
u  u  c 

•H  9  -H 

§  °  & 
C  4) 
«  lO  <0 


»  Cl 

Si 

8^ 
Rj  * 
MH 

m 

M 

a-s 


0)  V4 


•H  Q  O 
^  6  C 

CO  Id 

O'  P 
c  <0  CO 
•H  *H 
TJ  O  *0 

pH  ^ 


O'  Id  ^ 
'H  g 
01  •P  P 
u:  o  £ 

>,ss 

c  H  a 

«  *0  E 


1 5  ? 

S  pi 


a  ~  ij  T* 

0)  O  Si 

V  m  Si  4) 

to  O  U 

4>  O  C 

sl  .5 

O  (0  m 
*J  O'  -H 

«  c  -O 


•rt 

4)  C  -I 


(0  4)  41  «  4) 

M  >  Si  a  > 


O  « 


•O 
O'  4) 

C  S> 
•H  O 
•O  V 
f-l  XI  • 

d  o 

9  SI 
J3  Ol 


8  & 


9  C 

8*  o 

Si  >1 
>•  C 


<  Si  Id  M 


r-l  H-  O 


63890 


FgJwan»eg.ler  /  Vol.  44.  No  215  /  Monday.  Nny^mbpr  5. 1979  /  Notice. 


*0  lO  *H 
4J  O 
10  I 
01  C  1-t 
£  -H  to  I-I 
4J  >0  0)  0) 
i-t  Ij  to 

C  -H  w 
•H  3  0) 

A  >4  C 
■M  -HO 
•H  o  9-1  -H 
»  C  4J 

o  >,  o 

0)  J3  0) 

O'  e  *> 

D  O  TJ  O 
tM  »■<  0)  V. 

0)  •9-1  4J  o. 

H  18 
0)  U  O' 
tw  O'  Id  C 
O  fO  Q4  ‘H 
ID  01  C 
18  (0  (0  0) 

01  18  a 

>9  a  01  o 

•8  J3 

Id  01  • 

C  4-1  -U  ^ 
18  W  V)  18  CO 
•H  3  -H  Vt 
0>  E  14  O 
■O  4J  ft  5 

•H  -H  to  O  >0 

>  X  18  l4 
O  01  0)  ft  01 

Ji  ^  H  ft  »4 

D<  rH  IB  IB  -H 


O  P  *J  C 
(ON  -H 

•H  -H  £  to 

.11  •■♦JO 

■P  O  «  -H  iH 

C  .C  0)  »  O 
®  <  lo  C  O 

C  O  *H 

•H  li  -H  4J 

•  01  4.)  IB 

®  O' 4:;  O  g 

*0  C  4->  3  O 
O  -H  o  I4  4-> 
U  'O  C  44  3 
•H  IB  to  18 

01  -H  c 

;C  r  O  O  >4 

P  .Q  *j  O  0 


43  0>  18 
43  « 

«  44  U 

i  iH  0) 

liJ  £!g 

®  § 

O'  -H  • 

Id  X  O' 
to  o  c  . 
to  ll  -H  01 
5  ft  >0  x 

Oi  ft  rH  Q 

18  -H  g 

94  3  S 

O  C  43 
O  V 
>1  14  C 

IB  -  01  IB 

O'  44  0» 
Id  3  O  >4 


H  E 

44  144  o  0 


•H  O  C  73 
>4  01  -H  14 

2  o 

£  O  7  94 
^  U  -H  94 
<  Oi  »  18 


0)  to  O'  -H 

>  ii  c  c  44 

0)  C  3  -H  •-  D  -H 

-C  O  O  to  M  X 

-H  43  O  O  0>  01 

44  44  rH  44  .C 

to  o  -jr*  o  t4  44  94 

2  0)  r4  I  01  o 

E  ^  94  44  4| 

O  94  1-4  01  04  C 
to  ^  O  0>  73  73  O 

44  ft  to  C  -H 

*H  O'  04  3  44 

X  O'  C  14  4?  o 

04  C  -H  04  0  73  04 

tJ  -y  43  E  04  Vi 

•H  C  18  44  to  %  -H 

03  0)  Vi  -H  5  73 


-H  •  0) 

34  to  44  44  c  Vi  C 

O  V|  to  to  O  3  -H 

43  3  -H  3  -H 

O  to  E  44  to  O' 

04  4:  04  Id  vi  c 

43  Vi  to  >  0  -H 

44  p  44  -H  O  » 

_  S  04  -H  44  73  a 

O'  44  Vi  X  O 

C  -H  04  03  U  44 

-H  94  94  -H  to 

E  O  rH  C  44  3 

s  o'"2  ai  ^ 

94  c  ®  C  ?  o  m 

■H  >  O  44  34 

W  44  «  N  04  3  O 

C  03  43  -H  to  03  0 

O  34  Vi  O  O 

■H  44  O  rH 

44  04  to  43  U  rH 

•H  O  3  c* 

*3  c  E  C  >,  o  04 

34  03  -H  rH  73 

s  44  iH  44  0 

U4  CO  (0  0)  US  <0  rj 

.  •;0  3i  VI  o  -c 

h  10  g  p  -H  44  O' 

O  0)  0  O  44  C  • 
347373544-HrH 

•0  E  Qi  *0  04 

•H  04  0)  01  0  04  .H  S- 
fH34  34Vl440  -HIB 
I0-H-H-H3X3VI 
39l94b«iB04a44 


•  04  IB 

to  x:  73 
•H  44  44  C 

03  -H  03  04 

44  X  44  44  >0 

C  04  <  to  O 

0  43  t  CJ 

N  73  44 

•H  04  Vi  U 

3i  Vi  04  04  -H 

O  -H  Vi  43  to  , 

43  3  -H  44  IB 

44  S’?.  °  “ 

«  3i  04  Vi  04 

-C  Vi  O  43  I 

44  04  p 

43  to  Vi 

04  44  04  O 

"O  'DO* 
■H  94  0  73  Vi 

>  rH  CJ  o 
O  03  r  -H  ; 

34  43  Vi  34  ( 

Oi  I  44  -H  04  I 

04  04  03  44  i 

n  c  94  44  X 

04  O  03  to  04  I 

*2  w  ( 

pc  73  04 

U  18  04  04  43  ; 

43  94  to  44  I 

>1  44  -H  O  5 
1-3  rH  O  { 

04  04  O  44  -r 

94  Vi  73  C  II 

,5  g  S  04  >1  4 

U  E  18  rH  0 

C  44 

04  04  73  03  U  V 

94  to  Vi  04  C 

•iH  -H  18  0)  Vi  -r 

1-3  ^  73  >  -H  V 

ft  C  Id  73  0 
■5  E  18  43  44 

K  O  -P  to  C 

03  O  CO  04  *0  -H 

O'  03 

73  44  >  3  S  04 

3i  O  E  9i  rH  C 

18  C  Vi  04  O 

73  C  O  Vi  44 

C  18  94  IB  to 

03  O  -H  94  4;  04 

4>  C  O  44  Vi 

CO  to  D  -H 

..44  03  44  3 

04  -H  04  04  -H  cr 

£  X  ^  Vi  X  04 

t4  04  P  03  04  Vi 


73  C  O' 

04  g  to  rH 
&  3  rH 
a  3  O  rl 
3  -H 
C4  73  Vi  - 

8  S  5  £8 

iB  on 

m  Xk  C  -H  CO 


o 

■H  x: 

44  44 
3  -H 
04  -4  9 
J3  O  34 

44  01  to  o 
^  ® 

O'  to  -H  to 
C  -H  rH  44 

i-g 
g  8  §* 

•  o  • 

O  3l  44  u  r~ 

44  -H  C  O  rl 

<8  04  04 

C  44  E  94  > 

04  to  04  O  « 

>  .  O'  Vi 

■H  Vi  C  34  44 

O'  O  03  04 


«  41  IB 
34  04  -H  44 

9>  .  X  to 


04  44  04  O 

73  ,  >,rH 

•H  94  rH  O'  04 
0)  g  C  C  C4 

S  p  o  -H  c 

O  Vi  to  IB 

O  ft  73  44 

04  04  18  to 

04  JO  Vi  -h 

rH  g  04  Vi  73 

J3  E  73  0 

•H  to  -H  94  > 

to  to  to 

«  18  C  C  44 


3  O'  3  rH 

rH  c  O  04  04 

o  -H  x:  £  3 

w  to  to  44  *6 


73  x: 
44  c  04  C3' 

to  -H  Vi  -H 

I-  8  _  ®  94 

Sh  E  •g  73  04 

^  2  -H  Vi 

04  >1  x:  to  -H 

91  X)  44  C  91 

«  04  o 

Cfl  34  £  o  rH 

O  IB 

04  C  04  U 

91  to  O'  X)  O 

•H  ®  -H  iH 

1-3  73  to  73 

8  04  rH  44 
73  3  g 

-C  0  9 

44  iH  rH  Z  0 

04  IB  to  O 
34  73  C  O 

•S  g  -2  §  « 

§  04  ii  ^  2 

573  3  c 

IB  rH  -H 
rH  34  O 

.fi  94  44  to  O' 

«  O  C 

•44  04  to  -H 

Oi  >4  X3  -H 

g  g  ^^5 

O  CO 

*8  >4  -H  r 

J3  •  CO 
CO  44  >0  -H 

•H  "O  -H  rH  to 
V  H  >1 
C  N  >  p  rH 
O  -H  34  3  IB  . 
•H  £  04  c 
44  O'  >  04  IB 

9  o  04  x; 

O  3  44  04 


c  m  u 

P  04  3 


G  O  73  Vi  -H 

O  44  q  04  44 

•H  3  O'  18  44  -H 

to  X)  C  94  rH 

to  -H  04  Id  -H 

9  *  73  ft  XJ 

O  04  rH  o  >4  Id 

to  73  -H  Vi  rH  ft 

•H  O  3  9  C  Id 

O  U  X3  U  O  U 


04  >4  B  4J 
x:  X)  9 
44  04  C  04 

34  Vi 

^  S  2 
o  x:  04  E 

44  O 

x;  9  >4 
44  •  >0  XI 
3  to  04 
O  44  Vi  73 


6  O' 

■p  3  04 

g  c  B 

V  -C  Vi 

04  73  44  04 


>1  _  73  to 
to  E  04  44 
Vi  73  -H 
C  18  04  X 


34  -H  Vi 
ft  O'  44  04 

&  C  -Q 

3  -H  18  c 
to  73  Vi  3 
•H  44  C 
04  >  X 
A  P  04  04 

P  3l  x: 


C  O  Vi  04 

O  5  O  .2 

W  18  -  44 
•H  O  73  O 
04  C 


3  r4  to 
O'  04  44  to 
04  >  -H  -H 


94  C  tJ  *0 

I  g-u « 

3  0  -H  CO 
C  *0  0) 

c  O' 

d)  fO  <0  0> 

^  u  u  m 

to  o 

•44  .  x:  to 

<8  94  44  18 


to  73  >  Vi 
04  04  O  04 
44  Vi  .0 
®  a  ft  1 
Vi  04  3 

•Hope 


«  >1  04  Vi 
rH  73  -H 
x:  rH  Vi  3 


g  44  C  5 

04  g  0 


*  ^ 
lu  .  04  04 
P  O  C  73 


04  04  to 
x:  -H  44  . 
44  C  C  C 


73  18  rH  o 
•H  X3  04  3 

to  C 
C  04  44  44 
P  Vi  -H  to 
CJ  -H  X  C 
91  04  o 


O  to  18  » 

•r|  Vi  04  • 

44  ®  to  C  to 

3  73  04  44 

rH  73  73  0)  H 

O  18  O  x:  X 

W  rH  O  44  0) 


Fgd.,,1  R.^,e,  /  Vo,.  4,.  ^  ^ 


63891 


«  S  §  8 

c  -P  M  ,H 

gut  «  Qfip 

C 

.  O  Q 
_  u  III  a 
•o  -H  iH 
t>  V  10  U 

v  M  i-t 
p  >.  -H  <« 
p  n  <0 

}<  *^6 
Qi  mo 

_.  *  ^ 
<0  m  « <p 

P  0\ 

i!  S  c  « 

!5  S 'd  ^ 

>  g-s^j 

8  o  3  <M 

Q<  O  i)  O 


ij  Jj  m  .H 

5  2  c  *0  c 

5  5  S  2  ^  C  3 

^  OI  to  0)  *o  o 

Ui  •.  i*?  ^  ^  ^  O 

^  .r*  *o  4J  a>  o 

Oto  *0)0)ri4p«irtt 
m  01  p  2  ® 

®®na  pjj5 

fi^QotmqJc 
mn®8i3Sl'^ 
o  o  V.  2  -3  iJ  g-'S 
7l„0_Pwo 


-  ij  -ft  <  M  <0  m 

5  p  M  <0  m  m  p 

®  ■<J  Q  m  2  c 

4,  «  S  •  *  O  -H  § 

5*.  “U^’-'PCL 

2  ®  0)  0)  o  &  3 

2  g  ij  p  'S  4  o 

jj  5  £  2  ^  iJ  0 

^  p  p  o  p  o  m 

ig,|«®Q.®5:H 
®cc®m’*^o.« 
S  d  d  S  ”  o>^  ^ 

_j  S  5  ®  c  m  0 
■«  .j  li  S  -c  "p 
2  d  ‘d  p  o  p  I 

<0U3jQC4JOC^ 
3  O  H  6  -H 
^  C  C  0)  C  o 

I  §  s. 

■jjcc^OiOPo 

P  2  s  §8 

•Ho»o)a)”c^^S 

Sj  o  S  £  .5  5  o  8^ 

1  §  S  g’S.c  “-g 

2  s  s  "iJ  «,  siS 

^<ppc<bS  '**SI 


2  SSI 


84:  £  -4 
U  O 
*H  •H  tri 

§f  f  5 


N  -H  S  n 

S  w  O  • 
2  8’°: 
’«  p  c  S 

S  2£:£ 


2  x>  S  o  m  -H 

S  ®  p  t7> 

p  o  *  p  -H  S  .5 

®  O  §  0-0  SS 

I  s  2  f  g  g  -3 

5  m  8  C 
•p  P  m  o  lo  0) 

X  p  «  c  Vc 

tJ  m  0)  Ik*  p 


3  >•  g  P  p  2  m 

<  A  >  Q,  O  4. 

.  ?  P  0»  C  3  O 

^•5^8^  g'-3 

®m2«CP& 
®  O  0>  C  A  ®  ^ 

r2.i;£  2  2  « 

CT»  01  4-1  4J  'H  S  e 


y  ‘H  g  C  W  01  Tl 

^.00  I4  0) 

„  >1 X  O  0»  3  »0 
V)  M  I  «C  (0 

2  g  ■9  H  o  > 

3  ^  p  8  8 

O  0)  CTi  •  1;  Q. 

S  A-  ®  W 

VCPp^klSp 

i;HA®3CSc 

^  *0  4J  Qi  iQ  Jj  m 

la  V  2  J3  m  e 

®dOAmm>,5 
®«majBm*’A 
g'CJ»^H'0*'o«A* 
£  5  2  S  iJ  ® 

2  p  *  *  £  .5  -g  ^ 

«  mj::j=^;J.S  8* 
•ri-Hip^CCMO 
i?S  61  00  CL  X 

U  U  ^  ^  -H  O  0)  4) 


2.£ 


®  V  iH  -H 
Jp  *«  P 
P  ®  .  A 

O.  ^  g,^ 

O  >.  C  V 
^  JQ  -H  p 
0<  P  -H 

c  m  m  gli 
■H  0*^ 
p  c  ^  .. 


u  o  a-* 

§  IP  p  ^ 

P  O  O  -H  • 
5  _  .Pm 
•p  c  P  o  o» 
m  o  c  -H 

«  H  A  C  r^ 

p  p  o  .0 
o  p  H  1 
W  A  3  p  S 
p  p  u  A  n 
2^0  Pm 
<M  P  *  -P  lA 
^  a  p  ,H 
A  O  -p  TJ 

51£«  g 

A  p  £ 

A  A  A  m 
C  >1  «  rH 

•d  C  A 

E  f  g  -2 

A  A  A  P  A 
p  m  >0  p 
A  m  0  P  A 
Q  A  O  O  S 


I  A^ 

x:  o<  "S 

m  c  Btf  -o 

•d  cl 
A  >0  A  A 
P  -O  £ 

P  A  p  ml 


AO  P 

SSi® 

*0  3  Ip  U 

•2  iJ  ^  -g 

Pm  x; 
O  c  A  u 

O  O  A  p 
o  w  i3 


•p  p  A  m 

o  m  -p  O' 

■P  P  c 

g  S2  -;3 

i  2  s  5 

m  S  >0  A 

•p  A  p 

m  o<  P  -p 
A  C  A  b* 
P  -P  p 
M  •• 
<V  >H  01  (0 
PAPA 
•P  Q<  P  C 
■P  A  P  -p 


-»  3 

••  "D  m  15  . 
c  A  ^  m 
C  >  p  C  A 

■S5  8  §l.S;:J 

S  t^sg-i 

O  *H  ^  A) 

w  .  S  -p  m 


'p  P  p 
>  m  o  A 
A  p  A  .C 

£  A  P  P 
_  -P  O  P 

g-s  s.® 

•p  -p  p 

p  p  o  m 
u  Q<  e  3 
A  m  -p  g 

4J  C 

iii'i 

“  -p 
o> 

C  .  A 
■P  •  >1  C 
C  P  rH  o 

E2  3 
S  3  5 
O  £  3  A 
m  jc 

PA  p 
g  C  p 

>  o  A  m 
O  .  Pm* 
IP  A  A  >0 

m  o  ^  Ip  A 

p  o 

A  O  U  Ip  A 
Ip  C  -P  o  >H 

4<  -P  P  Q, 

c  P  m  o»  oT 

•2  2  g  .5 

w  A  £  A  0 

y  p 

m  s  S  P 

61  <0  .C  0)  3 

S  13  U  O 
0  «  G  Ja 
ca  4J  .p  « 

^0)  (0  c 

■P  P  TJ  P  o 

A  Am 

P  A  P  A  O 
m  p  u  p  4j 
C  -P  A 
M  ip  c  A  <0 

B  S  P  ® 

"  g  o  -P  >0 
C  3  O  IP  A 
OS  p 

d  p  A  A  O' 

a  -o  a* 

.8  g  >,5  ^ 
w  «  §  S  .2 


63892 


Federal  Register  /  Vol.  44.  No.  215  /  Monday.  November  5. 1979_/Jjotice8 


X  0)  o  • 

O  0> 

>,  0)  _  « 
JJ  O  X 
.-tun 

^  o  <a 
Vi  c  0)  « 
o  V  £ 
4J  c  V 
01  M  O  _ 
O 

X  «  "O  -u 
u  4J  «1 
R)  01  4J  V 
0)  18 
0)  U 

*J  £  O  H 

18  4J  01 
01 

>a  w  V  Q 
81  O  .Q  Oi 
01  0-1 

O  >1  « 
rH  "0  <8  n 
U  8)  E 
C  Vi  8) 

8)  -H  81  01 

3  Vi  O 
8)  D*  3  ■-< 

i3  81  01  U 

O  . 

>.  “ 
M  e  U  <8 
e  O  C 
-H  8)  -P 
Vi  P  2 
■H  U  01  43 
18  3  -H 
P  P  jc  * 
01  P  P  P 
01  C 
81  C  O'  8) 
£  O  C  -H 
H  O  P  C 

P  S! 

..  81  C  > 

C  >  O  C 


o  V  <8  > 

w|  P  »  01 


g  .  P 

P  3  *0  p 
i8  01  8)  O 

S.  O  VI  . 


P  P  V 

81  -rl  01  81 

jQ  18  18  E 
B  •V> 

3  01  *0  P 
C  81  2 
81  P  3 
<0  j:  rt  E 
81  P  P  _ 


O  p 

<8  >1  TI  O 

■P  81 
..  4-1  O'  0-1 
p  U  C  04 

C  81  -H  81 

81  P  01 

E  -P  O  C 
81  *0  H  P  • 
O'  O  01 

c  c  i!  S 

18  81  O  *0  O 

p  a  -H  0  0 

p  O  p  0  *0 


p  81  18  >1  -p 

P  -Q  <8 
D<  -rl  81  P 
C  3  -Q  01  01 

•P  O'  P  . 

p  81  P  O  P 

C  P  01  O  O 

81  3  *0  01 


O,  rH  P  »  C 
E  .P  O  P  81 
•H  -P  O  -p  E 

^  TJ  18  O 

•H  01  81  m  -P 
P  01  3 

..  O  8)  P  O' 
01  O  -C  O  81 
M  *0  P  04  P 


45  01  O 
o)  O  81  0 
.  P  O  iP 
m  Ot  >0  04 


?  -P 
81  81  •P 
45  C  -P  • 
43  01 

>0  18  18  81 
r4  £  -P 
3  O'  81  >P 
O  C  C6  A 
43  -P  B 
01  *0  81  81 
■O  43  W 
81  A  P  01 

^  P  04 


r4  C  l8 

U  O 

C  -P  81  01 

®  §  •:d 

U  3  A 
Vi  3  r4  -P 

•H  P  O  P 
A  P  >  ® 
pm  P 

m  C  A  A 
O  A  £ 
A  U  (/} 

5  O' 

04  -H  m  £ 
o  P  -p  o 
m  A  P 
A  -H  -P  rt 
U  K  P 
C  A  A  OJ 
A  P  O 
P  A  A 
m  43  E  m 
•HP  O' 

m  *0  3 
A  O'  A  -P 
p  C  P  p 
-H  A  A 
A  P  P  o: 
P  -P 

■H  A  A  A 
01  CO  P  P 

A  -P  -P 
A  P  OI  CL4 

^  >''P  " 

43  0  m 
..  A 

C  -O  C 

O  A  m  -P 
-p  >  ip 

P  O  p  A 
3  P  A  *0 
rP  D.  ^-P 
O  E  A  3 


m  C  3 

C  -P  O 

0 

u  m  X 

O'  A 
P  C  A 

C  -P  P 

A  C  43 

P  A  _ 

P  Oo  *0  • 

aO  <P  A 
3  iP 
I  E  0  0  .0 


>  m 

C  A  A  >. 
O  -P  43  C 
-H  P  H  A 


p  A  0  O' 
CO  P  -C  C 
43  I  -P 
p  P  iP  "O 

A  r4 

Ip  I  * 

48  m3 

C  A  A  43 
•P  C  -P  _ 
Vi  O  P  -O 
CO  Q  V 
I  m  OI  P  P 
I  o  A  A 

I  o  r-t 

I  -H  m  A  4< 
1  p  O'  p  c 
I  A  C  Q  -p 


P  r4  p  m 
3  -p  O  _ 


A  C  O  A 
44  -H  04  P  r 

o  0  ' 

p  m  —  o  ' 

■P  A  >0 
43  iP  p 
p  A  3  04 
I  -H  »  O  O 
I  9  A 
Ua  O' 

I  >0  O  A"  C  , 


>  C  O  P  ' 

O  A  P  ^ 

(5.  A  '0  O  . 

•P  A  -P 

ffl  m  u  P  • 

tyi  A  3  o  ■ 

C  P  -O  A 

-H  A  P  . 

•O  A  P  0 

r4  P  P 

I  -H  -P  A  CO 

I  3  04  43 
I  43  ^81 

I  C  43  2  -P 

I  H  P  E  01 


P  <<  2  2. 

O  (0  43  O' 
44  b  H  A 


p  AC 
P  O  A 
p  a  ip  »p 
A  A  U 
>  O  C  A 
0  X  A  P 
A  Q 
p  PE 

8^  A.C 
<0  A  P  O 
A  A  3 
p  -p  E 

I  3  P  P 

O  0  3  A 
I  43  p  g  A 
I  A  43  A 
I  Jf  IQ 
I  r4  P  IP  Ql 

3  E  * 

I  43  O  «  P  A 

I  P  04  O' 

I  -H  C  ro  C 
I  >  »  P  -d 

O  ^ 

e  A  r4  P  P  iP 

:  S  jS  8  S -3 

so  >0  CO  43 
•CP  2 

3  I  O  P  43  iP 

3  tM  O  3  U  A 

3  w  ig  o  "P 

£  X  P 
.  A  >0  -PC 
3  C  C  -g  A 

M  O  A  \  C  •o 
A-H 

0  A  A  Co  A 

C  -H  P  A  Ql  A 

A  >  3  ^  <  P 

p  o  A  >1  _ 

n  p  o  <p  A  O' 

CO  iP  c  *0  c 
.  O  O  O  -P 

o  r4  C  OP 

H  A  A  A  _  A 

AO  A  P  'ri 

ig  -H  P  P  P  X 

ca  P  3  -p  0  A 

A  55  P 

43  "O  I  A  C  O 

-H  iP  P  D  OI 


A  C  -P 
A  'O  O  Ip 
O  0  -P  .g 
COPE 


■H  P  iP  it 
A  -P  _ 

A  q  .Q  '2 

p  p  A  C 
£  A 
AAA 
P  O  P3  A 

•PC  >P 

04  A  A  A 
P  £  •P 
A  A  P  P 

£  04  A 
p  A  04  P 
p  O  A 
A  S 

C  >1  IP 

■H  £  O 

E  A  -P 

1  !2  §5 

p  5  iP  o 
A  0  P  p 
Q  -O  >  < 


_F«I.>.1  /  Vol.  44.  No.  215  /  Mondw.  Novemh»  s  /  m„«- 


63893 


(0  o> 

4.  .iJ  .5  8 

S  U  -H 


01  0)  «  oj 

•C  £  4J  C 
•«  •U  O  -H 
V  •H 
44  0  44  0) 

O  4J  44  >0 
_  0)  -H 


«  <0  «>  O  H 

^4  *0  -H  4 

*0  o  4J  E 
a>  (8  o  Id  S 

c  M  «  il  M 

5  °  5 

«  c  ja  -o 
•rl  -i  ‘  ^  c 
« 

»4  -H  01  «  » 


b  a  H 

•HO'  ^  ki 

44  c  O  « 

.  -H  +J  44  4J 

VC  o  Id 

4C  V  0)  jg 

3j  a  o  m 


Ho  0)  3  js 
44  rH  t) 

(0  0)  O  >4 

V  ^  14  ^  5 

V  Id  >1  M  44 

o  >  ja  o  o 


c  ^ 

0  m 

•H  w  , 

'•J  ^  C  01 
O  0)  0  o 
(U  s  -H  -H 
*j  Id  -P  r4 

Q.  S  -H  3 

O'  C  -H  S 

I  vS-* 

c  X!  "0 

^  V  CO 

£  «  5  '3 

4*  -H 

M  44  M 
•M  O  O  «> 


m  i4  o  ji: 
■H  P  >  t) 
to  CO  *4 

V  c  V  < 

P  P  0) 

.  o  to  p 

V  o 

»4  c» 

c  •  to 
44  -H  to  ty 
'p  IH  c 

V  to  Id  H 
ja  -H  'H  p 

p  S  M  « 

0)  4)  £ 
O  p 
*0  O  «)  V 

2  5 

O'  v  04 

a  O'  fl) 

D  C  P  » 
•H  Id  to 
••  M  (4  0) 

C  -H  C 
O  «  V  -H 

■rt  Oi  h  H 

P  0)  -H  01 
9  *4  44  IQ 

O  N  44  '3 
W  JO  o  o 


•  to 

CO  0) 

■^SSto*  o. 

K  P  ^  e 
V  .  g  fl|-H 
_  'd  ^  SAP 
7  9  01  0)  to 
^  O  O'  O  ‘H 
^  *H  4J  10  iQ  X 

■9!2°S^®^- 

Cf-H  c  Id  to  0)  o> 

s  ^  A  “•  S.5  .g 

0)  3  p  iy*^  3 

5  §  «  -3  S  §  s* 

n  fi  P  0)  0)  A  S 

4j  V  5  M  0)  *  c 
0  M  2,  o  »4  c  « 

•  Id  9  -H  O  A 

N  ^  O  to  44  -H  3 

^  ^  p  (4  P 

«  6  ^  X)  9  to 

«H  ^  <0  0)  iH  CA 

^  ^  O  ^  O  di 

9  P  to  o  to  ,H 
O'  0)  0» 

111  2  5  -*4  » 

5v  9  O  O  O  Id  -H 

^  ’H  •H  H  O 

o  ^  M  Si-H  >, 

0)  O  0)  4J  jj 

V  A  flj  P  >0  O  -H 

ij  _  c  c  Id  o 

V  *0  p  -H  3  i4  Id 

■H  0»  P  Oi  Q, 

9  j4  a  >o  -o  « 

Sr  s V  01  Id  o 

V  >  to  to  c 

H  01  to  o  ty  0)  p 

44  0)  1-4  -H  >0  -H 

P  1-4  o  to  -H  }< 

4’  P  C  fl»  >  0) 

»  S  M 

l!jii;§S,2r“*o 

s  « V 15 

2  _  _  P  0,  3 

P  to  *0  3  o  M 

C  V  C  to  >4  'O  V 

•H  Qi  o  Oi  V 

<0  %  (fl  Uj 

V  U  0)  to  •■9  0 

•o  W  to  P  14 

P  0)  *4  -H  0)  >1  t4 

o  «  X  >  r4  0) 

V  M  o>  3  p  s 

A  y4  M  44  5  Id  g 

f4  64  p  0  a  «  c 


V  *0  P  p 

A  » p  ;p 

53  -o  X  01  O 

•O  3  5 

S  p  "o  p  o 


^  ^  s 
^0  0]  ® 
^  c  «  o  a 

C  A  (0  o 

p  «  p  ® 

•9  O  in 

^  44  ®  « 

C  8  °  H  « 
•H  -H  g  P  ^ 

w  ‘H  ID  Q)  0) 
•3  _  A  O 

X  ’H  c  4J  C 

o  s  m 

<0  oC  O'  4J 

c  44  3  CM 

°  o 

^  ^  P  r4  M 
N  g  j4  Id  ® 

•s  5  g* 

°  ‘3  ®  g  2 

•o  ®  -a  5  p 

V  -H  >n  p 

4>  ®  >  c 

41  P  o  -H  t4 

■g  3  S.  »  i 

V  S’p  C 

9i  *0  O  ®  or 

VC  N. 

p  5  M  in 

ij  P  «  >4 

2  “B5 
Si*  2.  * 

VC®  •  ID 

p  V  o  >,  ®  . 

M  A  M  P  p  ^ 

V  S  ®  .14  1)  O 

O  ®  1 

V  ^  P  9  4>  r4 
^  1^  M  a  o  IN 
r*  S  'r*  V  4i  to 
U4  0  Cm  u  Q,  w 


5  M  §  "^  lo- 

Q  O  M  ®  c  P 

O'  6  IH  ®  iC  -H  . 

"Soj  opiooo 

S  §  Sti  °  g-s  & 

S4{iCVi^to8® 
V  M  p  kl  1-4  X  C 

•H  p  M  0 
M  P  X 


CpO®Qo>.HF4 

2  V  xl*^  i5'3 
^a«3p3»"’ 

•H  >  >  «  a  c 

2  o  «  «  V  X  -X 
•9  rj  I,  2’'x  ^  o 
m  10  c  >1  -H  « 

^  ^  M  ^ 

•H  (W  *0  rH  dl  ^ 

A  A  O 

"P*c-xp.o  o 

fo  18.s^»8gu  s 

/K  2''^9  xacv  5 
2  3®o.o“33 

”  _  I®  >1  •  P  C  I 

•  ^  S  r  9  M 

bl  s^'^<#Xi-4P®X  3 

„  S^s’l'ss  s 

S  alJ^IH’gS  5 


«  >1  9  C 
V  p4  o  ® 

•H  1-4  A  E 
X  ®  8 

Q  P  v  X 
p  C  Sk  -H  P 

a  “  8*^  lo? 

■i4  ®  -H  ®  ®  IQ  8 
9  9  X  X  0 
p  8  2  O'  .0  M 

«  “  iC  C  >J  >  10 
V  X  IQ  S  cjp  ® 

*0  O  V  «  ol  O  X 

S  «  2  -o  5 

M  ®  a  ®  X 

•S2S|'5  . 

m5  gf 

OMAMOt 

O'jafi^ijcirt 
^  C  9  <9*H  (0?^ 

!is«5fr. 

SSi.’^iQOMOI 
n  P  9  C  ®  1-4 

■X  -H  Qi  (y  o  C 

aCACcgiM 
ST  xc  p  p  -H  a  ® 

P  -H  «  p  •  .H  ^ 

S5°J,‘93e  s 

,  p  k  iH  c  ■  e  I  S 

p&-sS'5Ag  i 
I  0'g‘-«iJ  -  §  J  8 

sJ^S|ss§  9 

2xJS225C  g 

•Sp’shsI:.*  S 

|f5  ®x®pS  A 

a  25  ii:  g  s 


«  >•  A  O  A  i 

« X  o  -» p  -S'  §  .a 

^  Q  O  \  O  01  M  O 
WJ3*M  O’ 
c  TJ  5  0)  4J  m 

^®-255S.Sg^ 

vex  -HOi  ®® 
20005“*®^? 
S  .  rH  O'  0)  2 

!?4>A  ^'OC-XtO 


S®-®55S.5g^ 

vex  -XOi  ®® 

20005“*®^? 

S  .  rH  O'  0)  2 

"goc'S.gTj'^p 

yX-xpcopp^ 

s-&SsI»SbS 

aSi’Ks^ls 

?  V  !■?  ®‘|^  g  g 

352s-S:37g“<3 

c5-g-S§F5^5 

5^5  m  X  aa5  a  a 

Ilf  .2o?2l5 


®  :;555  *  5  *• 

vgxpioaxc 

fa  •  g:i5“-^ 

&-H  *09  M 

°55^-«’g^^ 


a*®  s  2  ®i?5 

•5.«|s  0  jjpp  st{ 

3'"5®ir51  S  g'S 
■  g^£ix*8“*5’5 


52:g‘§8g--3l 

•  X  1 5  "  •  **  8 
P£Svx8p®®t4 
3  n44*^iMg'$55 


»  PvxSioxc 
ki..  •ifloccS-x 
X  p  S  P  X  ®  p 

■XXMMgg,  (22 

2^  8  g’C  g-^  3 

^  ^  3  -H  o  3  .2 

^_00»OIOP.H44 

O'  H  Qi  JC  >  -C  kj 

«coy®3*oio 

■o  X  c  ®  o  X  -x 

5  ,  C  rC  .C  0) 

O  X  X  ®  p  .  ^ 

g'S.d'o' o5 

®*"-xC«piOp 

j{5xt}5Tj8-3° 

■®p.Spxoop5 

00X090x®C 


V  ■f^  c  S 

2  5  ®  &  5 

2  .  9  P 

g  X  X  ®  p 

H  3  ‘H 

O  A  ®  ty  M 


B'x  X  p  X 
0X09 
.  V  X  A 
_  X  p  a 
•O  o  c  c 


;4«xJiOqp2'3 

^'ti^'Ovamaoi 

S'^ 5  §  I  & 


a-^-o-s-^  ®p  ^ 
93xmx®Op5 

•  _  9  «  X  e  o 


Sfi***®  V«A(M 

I  ij*5x«x®op5i 
'  ••iV  xco  in 

s  !§f«|s|a.s- 

S  *p«*r»*.5'0**0 

S  l:Ss|s5*‘is 

I  Iisll5$l53 


>s'-  ; 


63894 


Federal  Register  / 


•H  0)  (0 
0  -H  Tl 
IH  ■O 


*J  73 

a  a>  c 

•H  to  o 

X  3  -H 


Q)  U  ^ 
•H  jC 

Mj  >  0)  w 

O  0)  in 

TJ  C  rH 
01  0)  CM 

C  ^  E  ^ 

<0  01  w 

01  T3  ^  • 

E  'O  -H  (M 


•o  o  ®  o 


•o  01  X 


i3  O  V 

^  ^  -C 

<8  >0 
E  0) 


0) 


D.  o  a 
<8  01  10  • 
U  0<  U  0) 
0)  0)  0)  O' 
01  01  c 

-H 

0)  01  0)  c 

ki  73  Vi  01 

7^  £ 

b<  D  0-1  O 


<8  -U  ki 

O  J3  3 

a  (7<  4J  o 

0)  -H  -i-l  0)  £ 

01  X  XI 
01  .C  01  'O' 

Vi  4-1  \ 

•H  C  73  0)  1*1 

04  -H  01  3 

V4  E  44 

S  01  -H  0) 

»  01  3  01  <8 

■a  01  cr  01  01 

01  n  01  a  iH 

*0  Vi  10 

*H  44  U  4-1 
>  O  01  01 
0  -C  01 


V4  01  44 


04 


01  O 


a  01 

•H  04  „ 

01  Vi  0  -H  01 

43  O  04  01 
44  dP  > 

44  01  O  04  -H 
O  44 


01 


C  Vi 
C  3  C  • 

10  O  18  44 
O  04  J3  04 


01  01  o  a 

01  O'  01  r-l 

•H  c  Vi  O' 

ii  J  2  = 

■*4  73  E  -H  -H 

JZ  c 

-H  01  44  01 

O  3  73  -H  a 

<0  -H  3  o 

04  > 

O'  O  01  >0  • 

44  C  Vi  O'  01 

•H  -H  a  c  >  VO 

X  44  -H  o  iH 

01  01  44  c  V4  IH 

-H  O  01  a  rH 

c  a  a*-' 


C  O  lO 


3  c  o 
O'  o 
01  to 
73  "O  01 

10  01  a 


01  01  -H  u 
43  U  01 

01  18  44 

a  o 


01 


^  04  10  -H  lO  Vi  -H 

w  M  o  a  o  a  04 


rH  O' 

-H  C 
18  -H  73 

43  C  01 
01  01  > 

.  a  o 

44  O  Vi 

3  a 
43  a 
•  18 
*  >, 

01  44  >, 

O'  -H  43 


■H  18  44  CM 


■H  o 

'  X  Vi 

01  as 

73  >.  01 

01  r-l  » 

Vi  01  O 

•rl  44  73 

g.J5.S 

2 

O  0} 
0)  O  0) 


m  dP  ta 

a  o  Js 

in  0) 


>ijC  4J  M 
iQ  4J  -H  (M 

^  oi^rll 


01  E 


01  44  o 

a  -H  01  01 

<0  44  a  Vi 

O  01  0)  o 

0)  C  0 
01  O  C  73 
O  -H 

01  x:  01 

Vi  44  44  Vi 
-rl  O  *r4  *H 
a  C  ^  04 


01  01 
04  04  c 
O  04  -H 
01  r4 
•  O'  01 
C  C  73 

•r4  -H  -rl 

44  3 

18  01  U 
Vi  73 
O  C 
01  U  O 
O  n 
C  0)  44 


04  O  01  < 


Q  43  > 


0] 

>1  01  01 
43  43  C 

44  -rl 
C  rH 
O  04  01 
•H  O  73 


0  Vi  C 
V4  01  O 

a  >*  -H 


01  O'  01  I-I 

x:  c  «  ‘ 

73  01  9 
04  73  43 
0  18  44 


01  3  rH 
Vi  Vi  O 
44  > 

01  M 
Vi  C  01 
■H  O  01 
04  O  W 

01  O' 

43  C  •  18 

44  -H  CO  43 
44  rH  O 

01  10  18  Vl 
73  -rl  -H  < 
18  X  Vl 
01  01  04 
O 


S  01 

D  43 


44  ^  43  0) 


o 

,, 

^  73  C 
O'  01  -H 

M 

Ui 

C 

0) 

0) 

> 

C 

0 

•H 

4J 

0 

C  44  44 
•H  18  ffl 
Vl  Vl  a 
•H 

18  01  01 

c 

0 

•H 

3 

C 

•H 

•H 

0) 

0) 

D 

y 

1 

o 

a  v4  Vl 

u 

(A 

»0 

W 

Vl  04  a 

0 

(0 

Qo 

(0 

•H 

o 

01  18 

•£  -c 

»  44 


requirements  and  intent 


Federal  Register  /  Vol.  44,  No.  215  /  Monday.  November  s.  ia70  /  Notice, 


63895 


•4J  10  §  >0  £  IM  to 

3  w  o  +J  -H 

^  r  2  ‘H  Q).  0) 

<8  P  C  O 

B  O  O  r-l  4J 

a  JH  'H  E 

I'O'OCjQiowg 

i  S  M  -S  «  x: 

*H  C  O  ^  *H  U  Li  M 

5  JJ  •8  ,  <8  0) 

3  •P  p  p  8)  C  E 

E  C  W  -H  -H  S  c 


c°-h5  ° 

'r>  S  M  'p  '9  *0 

C  18  D*  «  -IH  TJ  ai 
0)  n  01  <8  -H 


pi8cr«-iH  'ooip 

2  B  (DO)  M  Qi  (0 

2.'r1SJC>pHQ4B 
O'  5  ®  <u  -H  ff-H  >, 

3HCfl)WP  0 


.  O  -P  O  ?  g 

o  .3  %  ^  S 

^P|  §;S  °.2eH  C 
ft  X  ^  <0  ?  1-^  g  0 
*i  <0  p§§-°5p 

•Sc  .  d  ti  Si  ft  ® 

18  P  0)  -P  0)  3  -H 

®  _  "p  .  P  P  0)  B 

ApXiPM.puft.5 

Rpoio-hippP;h 


'O  j;  O 

ft  $  >1  0)  *P 
>  JQ  03 
p  CO  *■  -H  to 

p  CO  Oi  >  (B 

a  0)  B  o 

g<  }i;p  p  CO 

18  CT>  *0  Qj  -H 


P  >P  18  >, 

p  o  a  c  « 

CO  -H  > 
CO  B  p 

CO  o  P  'll  -p 
01  -P  0)  01  K 
p  P  j::  p  S 
o  P  P  -p 
•8  0  0  3  0) 
.0.  CpB 

^  fP  0)  P 
5  p  *p  p 

^  18  18  o 

P  i  CO  p 

d  ?  i  •“ 

«  s  O  iP 

0)  P  P  0) 

s  M  «P  c  > 

<«  '”■0  g  2 

°'s  a  3^ 

JS  G  <0  3  <U 
p  -p  p  tr  o 

0>  *P  18  0) 

c  0)  a  >1 

•B  -o  0)  P  Ib 
Ip  CO  o  s 


P  0) 

s  m  "o  . 
Pag 
•p  0)  e  . 

X  CO 

0)  0)  jB 

CO  ja  p 

p  -p  Jo 

CO  0  a 

0)  JB  P 
P  O  T) 
•8  -P  CO  0) 
ft  .C  -P  P 
C  »  U 

:  (U  0) 

to  a  P 
0)  CO  10  O 
•ft  ft  O  p 

P  P  to  a 


C  JB  to  to 

•p  ft  s  0)  a 

OB  "O  0 

a  <8  g  -p  ^ 

^  ft  p  >  rP 

§>i  g  P  O  0 

<p  p  p 

18  a 


•p  c  iP  JB  .p 
O  -P  U 
0)  -P  3  <-> 

O  P  JQ  .  : 

C  p 

18  0  0)  • 

“• 

to  P  • 

•p  p 

*0  lo  •p  to 

..  JB  O  P  p 


18  to  p  Ip  0) 

il  "O  «  . 

§*0  0)  to  0) 
ft  -ft  'p 

C  P  rp  0) 
B  -p  lo  x: 
•p  p  g  »  *3 

X  o  o 

fl  TJ  P  >,0 
a  '•'  Ip  ja  p 


>■ 

-P  J<  IQ 
0)  p  0) 

<p  o  p  «  , 

•8  S  18  P  TJ 
CO  P  18  B 
^  P  <8  p  0 

c  o  a  <8  u 
•8  B  0)  a  0) 

O  CO  0)  CO 
TJ  to 

sif ‘=•2 

P  JS  0> 

o  4J  c  tj 

8  0  HO 

s  ^  H 

0  0)  Q  xi 

>1  4J  e 


0)  U  0)  *0  3 

4J  -H  W  5 

<  £  0)  eC  4J 

C  P  .C  o  -H 


>,£  5-°  o 

I  §il^  S’ 


;P  P  0)  O  O 

•«  C  P  rH 

■P  3  *  J3 

0)  O'  to 

5  0)  'P  0)  0) 

C  h  B  P 

O  O  -P 
ft  N  B  N  <P 


.  d  ^  <8 

P  g  >0  (0  B 

0)  p  rp  a  o 

p  P  -P  0)  -P 

P  Ip  3  to  P 

9  jQ  U 


_  O  to  (0 

a  JB  B  p  >nl 

3  to  O  0)  .  0)  B 

ft^^'PiPOtCOiBI 
a  B  to  P  0  Jd  O  'ip 
gPCftPOiPP-p 
O'  0  P  g  O  O 

pH  ’H  -H  Q)  W  4J  « 

‘  ft  ft  S  XI  ^  O  to 
W>B-P  <PiP0)g 
WflftiPBO-PpS 
®  p  B  18  a  0)  p 

O'  "0  O  0)  >« 

55^  gtopoiiuco 
ft  O  >,18  OliPjCjd 
PipJoPto  POe 
•pipacotop*^§§ 
^  oioio  to-p 

Ippd'OO'O®  CO 

•oipgfpSoo^ 

ft„0|8£OPrH5; 

•p  to  p  O'  a  3^ 
ftd^E^t’PO)  flJto 
S  8  S  Ip  .c  B 

£  I  -S  "S  S 

So  2,2  c  B 

®  ^  ®  t{  ft  .c  0  -p  -p 

S  iSpa^JBo 
•Q  '30PoiB>ai 
cogaao)oi-pp 


IQ  rp  -P  a 

rp  <8  B  to  (8 

3  -P  -p  10 

p  P  g  to 

o  0)  >,  -p 


a  jd  a  p  0) 

<8  O  O  *0 


0)  >,  -p  .p 

P  -O  H  JB  a 

9  B  0)  P 

B  )8  to  p 


O  S  0)  -p  B 


p  p  p  (0  p  J8  e 
^  *H  O  (Q  o 

I  p  ^  2  ^  & 


>1  O  <8 

g-p  3  • 
PEP 

ft  g  i  s 


®.P  >,CJo£o)S 
jCP'PO)igo)03.CP 

fiooijag^oiopa 


B 

0)  0)  B 

•ft  ft  x:  0 

p  >  p  a 

•8  3 

»  4:  •M 
0)  O  *0 

M  pH  C 

•Q  rP  >,  0) 

•p  -p  p  ft 

CO  a  -P  0) 

to  rP  "O 

0  CO  18 
a  P  3  rP 
.  C  WeP 
p  18  -P 

o  a  0)  a 

C  3  JB 
O  Eh 

CO  U  p 


0)  P  O  P  • 
to  -p  O' 
ft  0  P  18  B 

3  to  0)  P  -p 

a  „  -Q  w  TJ 

CO  TJ  g  rP 

;P  0)  3  IQ  -P 

TJ  -O  E  0)  3 

•P  to  jQ 
W  >  -O  O 

«  O  0)  rP  0) 

p  P  O  JB 

to  a -p  BP 

p  3  0) 

•P  ft  O'  in 

X  A  0)  -  o 


0)  to  0)  •  u 

p  i  p  *  g 

•p  to  o  to  3* 

O  P  P  P  0 

•P  -P  O 
C  X  CO  X  O 

O  0)  to  0) 

■P  0)  lO 
P  Ip  O  rP  B 

•8  9  U  18  18 


•8  9  U  18  18 

P  E  10  E 

18  O  O  0) 

a  -p  0)  -p  to 

0)  P  P  p  3 

to-p  Q  -P 

5  g  73  0) 
•p  73  0)  73  JB 

M  18  P  10  P 


O  0)  rfl 

■p  to  21 

p  3  £h 


63896 


Federal  Ecj'  -cr  /  Vol.  44,  No.  215  /  Monday,  November  5, 1979  /  Notices 


)  ?  0)  4-)  (0 

<  ja  JS  <0 

i  h  0) 

>  o;  «  -H 

JC  V  cu 

:  4J  c  0) 

I  IQ  0)  CO 

(0  fr* 

^  0)  e  M 

I  0)  0)  «c  X 

»H  H  w 

U  C  (0 

I  3  >«  b 

CO  •  o 

%  TJ 

^  C  01  H 

8  0  (0  Z 

•H  (0  U 

I  *0  CO  01  £ 

I  CO  V4  U 

C7>  0)  O  O 

^  C  U  C  Z 

1  -H  a  -H 

w  a  z 

:  o  o  c  S 

I  >H  CO  0)  ^ 

1^0.2  . 

o  .H  ••  j: 

i  -H  *J  >.  CJ  O 

;  4J  fl  TJ  18 

>8  g  18  C  O 

g  0  W  o  ^ 

o  4J  ^  -H  a, 

4J  3  .H  *j  a 

3  <8  <8  U  <8 

<8  0) 

c  10  0}  m 

J3  18  18  -H 

£  .C 

.H  £  0) 

,  »  ^  01  4J 

•H  O  -H  >H 

^  »  c  >«  o 

01  18  0) 

•H  TJ  -P  C 

0)  (0  0)  O 

P  Q,  -H  P  -^4 

18  Q,  *0  O  P 

ja  -H  E  18 

3  >-<  01  U 

0)  O'  0)  V,  -H 

0)  >  I  -t 

o  <8  c  a 

E  10  P  O  Q, 

to  -H  P  B  18 


3  H  3  18 

OPE 

U  0)  -H  >, 


0)  >0  0) 
j<  ^  a 

O  3  E  • 
E  P  O  0) 
10  »  0  U 

c 

01  £  >.  <8 
£  P  .Q  P 
P  18  0)  (0 
a  P  H 
>,  0»  "O 

ja  ^  .c 

0)  P  <-i 
TJ  >  0) 


44  0)  p 
OP  P 

■H  44  0) 
B  P  0  O' 
OB  B 

-H  0)  'O  O 
P  O  .H 
<8  0)  -H 
P  £  P  <8 
B  P  01 

0)  a  O 

i  p  p 

P  <8  B 
P  £  01  0) 
<8  P  >  3 

ga  -H  *0 
01  O' 
u  0> 

U  B  18  E 


0)  0)  (0 
£  CO  0) 
H  0)  O 
O  E  TJ 
3  CO  0) 


CO  P  'O  0) 
CO  P  O  £ 
3  -H  P 
(J  P  U 
CO  P  O  P 
-H  (8  O 
a  ja  £  44 


a  »  £  £  0) 

3  p  p  0 

■o  'c!  S 

0)  0)  >  »  18 

o  a  p 

B  Qi  *0  *0  CO 

18  -H  01  0)  -H 

p  3  Q,  a  tj 

CO  O'  a  a 

•H  o  -H  -H  rH 

■o  3  3  01 

0)  O'  O'  > 

•-)  P  0)  0)  <8 

0)  <8  P 

>  CO  CO  P 

iQ  W  ‘H  'H 

U  0) 

Eh  C  O'  O'  «H 

01  c  c  ia 

6  -H  -H  <0 

••  4J  TJ  *D  » 

C  M  i-i  iH  O 

O  IQ  ‘H  ‘H  iH 

•H  Q,  g  2  eH 

^  IQ  ia  JQ  IQ 

o 

i-t  01  01  01  01 

o  j:  s:  s:  x: 

(0  4-1  4J  4-1  4-1 


0)  O 
O'  TJ 
C  4J  01  ^ 

•H  a  o 

TJ  IQ  Ot  IH 
rH  (X  IQ 
•H  U  G 
O  (A  4J  O 
ia  IQ  0) 

01  IQ 
C  ^  ,0  01 
•H  O  U 
TJ  TJ 

(0  -H  *H  M 

01  M  O  01 

u  u  o  s: 
0  0  0^ 
4-10  O 
IQ  >> 

01  TJ  01  01 

c  ja  4: 

01  4J  Eh 
01  I 

ri  *0  ^ 

ia  10  ^  • 
<0  01  CA  CD 
M  TJ  4-1  4J 


CO  iQ  IQ 

jz  m  u 

4J  £  4i  E 


O 

H  O 

CO  C  01 
U  '-r  ^ 
0*^0 
TJ  CO  CO  E 
•H  C  CO  CO 
O  01 

M  CO  O  M 
O  IQ  O  O 


*0  >•  IH 

c  o 

IQ  M  IQ  O 
O  TJ 

^  -w  0  E 
M  M  O 
M  144  O 


C  01 
O  44 
•  O  -H  IQ 
01  -H  44  C 
O  44  O  14 
c  m  01  01 

IQ  E  44  44 

44  O  01  <-l 
CO  44  10 


01  IQ  O 

U  44  o 

IQ  E  C  *0 


V4  01  44  a 
44  M  9  E 
01  IQ  O 
U  JZ  o 
o  44  i: 

144  44  IQ 


:  <44  44  O 

01  s  iQ  <61 


E  C  <0  O 
01  (Q  01 


CO  44  C  ^ 
M  U  H  id 
01  Q  V4  C 

iH  0<  -H 

id  U  CO  IH 
C  -H  O4 
•H  44  iH  CO 
M  OJ  IQ 

O4  6  *H 
CO  O  44  IQ 
44  M  44 
O  9  iQ  O 
Z  <  04  H 


9  -H  C  01 
O'  TJ  •H  44 
01  01 
M  *-»  c  TJ 
01  <0 

»-»  >  O 
iQ  IQ  CO  -H 
C  M  ^  44 
O  44  O  10 
•H  iH  g 

CO  44  fH  O 
C  -H  10  44 
«  X  9 
g  01  ^  10 
•H  O 

TJ  C  <H  CO 


•H  CO  b  C 

>1  10  z  S' 
M  01  O 


CO  o 
(0  ^  M 
01  0  01  M 


Federal  Register  /  Vol.  44,  No.  215  /  Monday,  November  5, 1979  /  Notices 


63897 


0)  la  M  4J 

4J  -H  _  C  • 

Q  10  *0  iQ  U 

E  h  .P  0)  Q,  4J 

0)  O  W  P  9  01 

p  a  u 

P  c  u  u  .. 

.§■§8.8°:^ 

P  -P  0  <0  0)  O' 

P  P  P  0)  P  0) 

0  0  o  ia  £ 


I  O  E  U  P  -H 

O  B  (A  to  3 

I  Id  p  0)  01  -p  ja 

I  p  -p  wi 

0)  u)  c  o>  « 

>  0)  «  O  P  M 

I  10  H  O  O  0) 

.C  ia  J3  H  <0  -P 

•p  o  5  P  P 

-a  w  J  is  ro  .p 

H  to  M  J  iH 

3  0)  P  U  -P 

O  O  J)  O  Xi 
SOP  TJ  10 

0  C  to  B  0, 


TJ 

0) 

"O  > 
O  01  o 
i:  o>  o  -p  ^ 

S  ja  P  P  rP 

■P  lO 

B  -O  £  O 

Q  iH  p  o»  p 


0,  P  (0 

T)  0)  T)  B 

lO  B  0.  B  10 

0)  o  0)  i: 

»  I  p  I  p 

B  -o  a  ”0 

o  <0  Id  to 

•P  0)  0)  0)  to 

p  >0  £  ”0  0) 

■P  P  rp 


p  >  rP  p  V 

S  Id  to  A 

U  >1 

p  a  o  (0  ^ 

•P  ip  rp 

p  B  B  lO 

O  Id  O  £ 

>1  -P  P  to 

B  P  P  to 

10  -P  O  to  B 

to  0)  o  • 

0>  Q  B  P  -P  H 

>  Qi  O  O,  P  IP 

10  p  Q,-p  X 

£  B  P  3  P  U 


ip  O  O  -P  >0  D,  1 


O  £  U  B  O 

P  P  B  P  £ 

to  ^  ip  to 


B  B  £  -P 

p  p  p  . 

B  O  -O 

O  P  B  V  0) 

■P  0<  Q  P  p 

P  0)  Q,  0>  P 

■p  X  3  -O  3 

P  O' 

P  0»  >1  0) 

Id  £  rP  E  P 

Q,  ip  P 

>,10  Id  0) 


o  a  to 

S'g  8  " 


lO  0)  to  Id  >0 

P  0<  01  0)  0) 

ShiOBBipiOiPP 
£  P  O  -P  iP  -P  «.p 

lO  -p  iO  -P  >  P  3 
'OOiPiPPOiOO' 
nOIOlP-PtOP  0) 

:  >  to  o  3  a  01  p 

I  p  a  £  £  > 

:  0)  Id  P  V  Id  01 

I  to  to  V  Id  IQ  £  P 

I  01  -P  £  Q,  O  Id 

I  O'  P  £  P  O  rP 
I  B  0)  P  TJ  rP  to 

I  jp  S  B  B  O’  Id  P 

*0  P  0)  0)  B  £  -P 

I  rP  P  0  £  I  P  to  X 

i  .p  .p  in  4J  H3  iQ  01 

I  3  _  Id  rP  b, 

££T3  »0)-POP 
•  O'  OJ  "O  "O  3  U  5 

I  «  3  P  0)  m  K  ^ 

>  £  O  -P  P  0)  U 

I  P  £  3  -P  £  EX 

I  P  O’  3  P  P  H  • 

■P  0)  6*  O  r.. 

otoPoioiiHZ'a 
Id  p  to  -p  o  0)  ' 

B  _  to  3  B  M  IO 
QiQP  to  lODE-t'O' 

•P  0)  -P  -P  U  «  Id 

P  N  X  0)  01  O 

P  >,0IP££Ct.  to 

P  ip  *P  P  ip 
a  Id  MP  X  0)  u  to 

^  E  O  0)  O  £  Id 

«  Id  E  •  OB  £ 

£  P  01  Id  01  £  Q, 

HIOOIB-PO,U)B< 


•OPErPOtUOr^-r 


•P  X  0»  -P  O' 

*0  0)  P  P  IQ  B 

B  0)  Q,  B  -p 
•P  to  £  0)  'O 

■P  O'  0)  Q,  Id 

B  £  P  P  0)  0 

Id  ep  X  Id  IO  rp 


>,  P  to  to 

n  3  P  B  o> 

P  £  O  P 
••  -p 

B  >,  O  P  0) 

O  ip  P  P  £ 

•p  B  P  P 

to  0)  13  P 
to  X  «  Id  B 

3  Id  P  a  -p 

U  P  P  £ 

to  to  0)  0)  p 

5  -S 


P  O'  E  P  P 

O,  B  ip  «  P  Id 

•P  ip  *0  E 
P  P  Id  P  rP 

0)  Id  £  o  >, 

>  p  to  p  0)  ip 

0)  U  £  P 

B  0>  ><  0)  P  Id 

01  U  01  P  0) 

£  B  £  0)  <P  ip 

S  Id  P  -o  -p  u 


■O  P  IP  -P 
BE  H 
0)  01  r  0> 

5  J.  -Q 
£•0  0). 

Id  £  TJ  O 


£  -O  M 
0)  P  ip  o 
£  Id  -p  1*1 

a  3  1*1 
q  £  '-' 


to  0)  H  0)  P  0) 

Id  *0  c  _  E  >, 

£  -P  *0  O  P  s 

0)  .  E  01  0)  > 

to>0'PPto>P 
•P  -P  B  0)  0)  0)  01  -P 

tOtO-PpiOiQs  X 
>,  to  T)  0)  -P  -P  0) 
rP  0)  ip  IO  to  >  P 

Id  u  -P  B  o  Id  01 

BX3t0OP£B 
idO)£-PUO<PO 


B  E  01  0  O, 

01  3  £  U  3 

I  E  P 

■O  P  fi  to 

Id  X  P  p  3 

0)  Id  O  0  U  IQ 

■O  E  Ip  IP  O  E 

s  s  -P  IP  01 

B  B  I 

a  0)  P  3  O  *0 

p  to  0)  P  Id 

01  Id  0  0)  V 

P  p  B  £  10  iQ 

£  0  P  P 

01  a  u  Id  Id 

£  IP  0) 

p  0)  Id  o  a  o 

£  O,  P 

0)  P  0)  O'  Id  B 

to  P  B  O 

3  to  Id  -p  0) 

01  t)  >0  IQ  Ip 

to  to  -p  Id  O  IP 

0)  3  TJ  0)  O  O 

■q  BP 

0  0)  P  OB 

cj  '3  o»  -P  p 
0  -O  to  to  3  • 

O'  O  rH  o  Id  P 

E  2  ip  00 

•P  >,  o  o  >,  ■ 

•OPS  0)  Id 


p  IP  -POP 

id  -P  s  X  -P  o 

ifl  £  *  0)  P  TJ 

B  £  Id  -P 

Id  0)  P  0)  P  P 

P  £  0>  P  0)  P 

tn  E*  B  O  P  o 

fl»  E  p.  o 

-o  rP  0)  P 

§.  p  w  01 

P  P  P  £ 

•P  O  O  E  P 


IP  -p  p  IP  -p  ' 
■P  IP  O  O  £  rp 
B  0)  O  P  Id 

3  TJ  >,  3 

£  P  to  IQ 

>  p  p  rP  p  -p 

O  0  «  -P  O  > 

'P  E  Q,  rP  >  -P 

to  £  Id  IQ 

ii  O  01  Id  IP  B 

®  >0  rp  rp  .p 

O'  -P  o 

01  P  B  Id  to  01 


Id  -p  M 

£  3  X 

P  £  U 


t 


F«l.r.l  R.gi.t.,  /  Voi.  44,  ^5  /  Monday,  November  5. 1979  /  Notices 


63899 


Q«  ^  'H 
7  D 
0)  0) 

C  *0 
U  V  6)  0) 

i  I  B 

gm  >0 
-  o 
q  •  V  M 

•y  ,2 

2  '2  -w  to 

IS  O  4-) 

- 

C  0) 

<8  Sox:  u 

4J  4J  o 

5  0)  IM 

4-) 

•H  IB  C  O' 

>  CO  0)  c 

>  -H 


»  h  01 

°  I 

.8^  ^8 

*H  ^ 

JJ  iJ  >1 

^  "O  "O  ja 

f?  S  ® 

O  3  eH  M 
p-l  0) 

0)  0)  -H  £ 

c  ^  e  « 

•H  ^  0)  14 
6  0<  44  Q 

I  0)  to  •tj 

2  H 

ro  u  to  14 

lO  U 

••  CO 

C  0)  o  o 
O  14  -H 
■H  Id  to  01 
to  to  £ 

§  §  g 

U  44  Q,  O 
to  to  Oi  44 
•H  >,  c 
a  to  to  -H 


•H  -H  to 

^  ^  <14  01 

■O  O  E 
0)  £  5 

44  O  0)  TJ 
a  -H  tj 


IB  M  s 

o.i}8S 

IQ  "H  01  0) 

*H  M  X! 

2  Oi  *4  o 
O  to  01 


O  £  <44  § 

•o  -H  o 

•H  >  14 

g-o  g  «i 
8  |g^ 

Ql  'H 

"O  -H  C  l4 

0)  3  H  a 


I  § 

D  1-4  "O  js  44 

1-4  O  to 
»  jd  0)  3  >i 
c  2  4C  to  to 

o  lO  44 

•H  *H  >• 

y  >  >4  •  iH 

3  -H  IB  14  Qi 

•H  -a  i4  o  o. 

O  C  0<  O  3 


O  45  44 
2  O*  Id 
TJ  3  l4 

jU  o 

l4  M  l4 

to  to  8 

.^.HTJ 

OHO) 

•§.55 

0)  "S  >, 

Qi  TJ 

••  to  0) 

C  -H 
O  »H  iH 

»  X  i* 

g  8.H 

O  0) 

to  0)  to 
Q  X)  H 


•H  TJ  0) 
H  0)  14 
•H  44  -H 

Hag"* 

O  0) 

HO).. 
TJ  li  0) 
H  >,-H  0) 
<B  JQ  <44  C 


^  IB  to 

>  TJ  ^  44  01 
_  H  0)  -H  -H 
■O  3  C  -H  r4 
0)  O  -H  ^ 

S  5  «  -9  e 

O  W  Id  0) 

1-4  O'  45  to 
U  to  C  V  to 

0.  ?  *  ** 

0)  C  iQ 

43  -H  >0  0)  lO 

«  S  ^  -C  C 

s  ai4*"“ 
2  o  o  <44  to 

2.-0'^ 
■C  ll  c  « 

««  0)  O  ro  -H 


to  m  >  o 


C  H  to  rH  o 
o  >  -H  Id 

•••4  X  iH  O' 
H  TJ  0)  14  C 
3  0)  0)  -H 

iH  X  0)  44  44 

5  55  §5 


to  >0 
0)  0) 
3  14 

>H  01  0) 

44  (d  TJ  TJ 

0)  5  6  H 


y  ®  o 

V  4J  -H 

5  -  2  **  >< 

-H  45  C  Id  A 

c  C  B  to 

O  --4  m  0) 


C  C  <44  0)  fM  0. 

JJ  0)  01  l4  TJ 

O  £  to  «  14  to  14 
_  S  V  C  Id 

^  _  0)  0)  Qi  O  lb 

C  ID  <44  44  to  C 
IB  0)  -H  C  0)  14  Id 


y  0)  44  TJ 
3  04  to  0) 
c  to 

■gs  “"a 


O  "O 
O  14  44  01  0) 

ei  -  _  #  '®  H  l4 

«  *  £  to  Q,  01  Id 

•o  H  44  to  va  >0 

p  0)  0)  to  0)  -H  to 

o>^i4C44tno) 
.®.Q6'0iBC3 
2I_®®hoph 
■c  2  ^  >4  o  10 

44  45  0)  1-4  0)  0)  > 

-  •£  «  Qi  l4  to 

c  -  to  >  Id  -i-i  0) 

•H  to  -H  0)  O  to 

«1H|-Iv0t0t00) 

o*5i4<44.U55 

-4  4)  44  0)  O  3  P 


Sid  Id  £  ^  > 

iH  N  to  3  5  Q 

3  44  14  *0  44  s 

•H  O  -H  0  TJ  H  tj 

*^r}ooo)»xc 

«  Id  Q  44  0)  Id 

O'  O  Oi  Id  44  H 

S  .  S  l4  -H  <44  l4 

•,'4  ^  C4  •  X  O  44 

44  rH  0)  Id  0)  CO 

•H  TJ  44  0)  44  S 

X  'H  'H  ^  O  %4  *0 

0)^X44§!oC« 

„  5  0)  H  Id  3  a. 

0)  >  B  45  44 

tJ  s.  y  I  „  ^4  H 

5^<2  8  B  §  a<2 


rH  44  ll  C  O'  C 

C  H  O  C  Ih 

g  g  -H  -H  -H  44 

>  &  44  44  to 

H  p  g  2  2  X 

-2  8  B  aTj  ® 

H  O  O  to  a  O 

3  ro  rH  ||H 

O  O  0)  C 

£  14  C  45  O  to 

I  g  0)  44  -H  O' 

rH  >  44  C 

O  ll  >44  U  -H 

<44  ^  O  O  0)  44 

O  O'  TJ  44  Id 

C  -iH  C  0)  ll 

«  -H  ll  0  •3 

g  >  ll  -H  H 

y  H  O  44  O  0) 

3  01  U  U  -rl  2 

«  to  3  44  6 

O  ll  IQ  g  rH 

rH  to  IB  0)  6 

2  H  rH  ll  o  to 


•H  O  «  i-H  O  Id 

a  o  <8 

cr  to  CO) 

0)  ll  0)  44  o  lO 

ll  o  ll  3  -H  0 

<44  H  43  44  CJ 

to  3  O 

®  to  o*  *  c  >, 

TJ  H  «  O'  3  44 

0  P  ll  C  <44  0) 


■6  H  «  O'  3  44 
O  p  ll  C  <44  0) 

O  0  -rH  144 

TJ  «  TJ  Id  Id 

3  8  «.« 

'O® 

E  >,  44  44  -H 

(0  44  C  C  iJ 

®  «  «  «  0) 

®  44  144  Oi  i  0) 

J4  2  «  S  £ 

«  C  to  O  ll  44 

44  H  O  -H 

6  ®  O  3  >,  to 

J  <44  6<rH  O' 

O  -rl  *44  $  C  C 

P  IN  j  O  ll  O  -iH 


Id  to  .  . 
®  V  ll  to 
H  •0  0)  to 


45  TJ  ll  IB 
44  ll  44 

-  ®  W  >1 


I  =  §  s 

^  B  S£ 

(0  o 

V  01  M 
*0  *0  0) 

8555 

0) 

^  ®  U  ll 
®  £  -H 
•O  H  to  s 
Q  Id  to 

S  AN 

®  to  0)  > 

0)  0)  £  44 
H  -H  44  -H 
•C  C  X 
4*  O  ®  0) 

U  rH  t 
®  rH  -H 


•H  ®  C  H 
fl  TJ  o  rH 
H  O  -H  ^ 

U  44  3 

®  «  3 

O  ®  44  to 

§45  -rH  to 
44  rH  < 
44  -H 

to  q  i  TJ 

•H  44  Id  q 

!»  .  45  a 


C  rH 
®  ®  0)  « 
H  H  £  rl 
•rH  _0)  44  ll 
<41  <44  0) 

®  <44  44 

®  M  O  « 

5  >,  <»> 

..  -Q  O 


D<  <44  0) 

C  <41  TJ 

B  ®-g  . 

«  C  O  to 

ll  'rl  0) 

C  -H 
®  ®  O  rH 
O  TJ  -rl  5 
C  p  44  € 
®  0  Id  d 
44  44  to 

M  0)  -rH  to 
■H  45  rH  < 
M  44  -H 
«  fl  TJ 
H  *  ®  C 
,  «  45  Id 
®  rH  ffi 
l4  ®  «  to 
•44  5  ®  « 

•CO  0) 

44  4)  144  44 

®  ®  ®  s 

C  t4  ro 


14  l4  g  IB 

Big  J5 


HO)  ;h 

V  .C  >1  <44  0) 

H  44  jQ  O  TJ 

W  -H 

Id  H  TJ  -•.  3 

<H  O  ®  to  O 

Oi  > 

TJ  ®  g  V  § 

C  p  Q,  >,  .,1 

a  e  &  Id  44 

fO  ’H  »H  Id 


0}  V  J3 
Vi  fH  Id  ? 


0-1  T)  0)  0) 
O  0)  TJ  45  « 

„  ®  H  «  44  to 

M  44  g  ^ 

•H  g  to  H  <44 

®  3  O  O  O  TJ 

•H  O*  rH  C 

•2  «{  o  c  m  Id 

S  5  c  O 

p  ®  0)  -rt  V  to 

®  ^  4*  S  rH 

O'  H  O  3  Id 

2!  5  5  ?  ^  H 

iH  -H  TJ  H  O  H 

g  >  -H  44  >  0) 

^  g  H  to  44 

,  .C  H  C  0)  « 

b  O  O  0)  s 

O  to  O  O  W 

•O  ®  O 

•H  ®  O'  -rl 

H  TJ  fl  C  .  « 

H  ®  4)  H  to  .2 

O  44  44  rH  U 

U  Qi  IH  to  «  H 

®  O  rl  H  iC 

®  O  X  H 

•C  2  ®  ®  ®  <M 

44  Id  O  44  o 

C  0)  g 

^i.SB5  ^  s 

to  >0  C 
"  TJ  H  O'  ®  -H 

C  iH  to  C  44  44 

0  3  0)  -rl  IB  Id 

4)  fl  ^  -H  * 

3  M  0)  ®  0)  0) 

.H  H  a  H  H 

q  44  -rl  0)  H  -rl 

CO  -H  <H  ll  <H  Cm 


y  d  >• 

3  3m 
M  fl 
0  C 
•H  0)  0 
O  fl  -H 
C  44  M 
®  M 
<H  0) 
H  -H  H 

5  TJ  a 
•2Bg 
y  o. 

O  ®  0) 

U  C4  H 


63! 


Federal  Register  /  Vol.  44.  No.  215  /  Monday.  November  5. 1979  /  Notices 


X  C 
01  CO 

I  ?  o 

O  <0  01 
U  ‘r>  ^  ^ 
£  *0  4J  ^ 
(Q 

4-1  O  (N 
4  -H  CO  O 
X  >4  4-1  n 
01  -H  C  rn 
,  CM  01 
JZ  o 

O  01  M 
•H  X  01  • 

4:  <M  04  >1 

(M  ID  O 
CO  O  4-1 
U  CO 

O  *4  TJ 

o  c  c  44 

•H  01  (0  C 
44  U  01 
U  O 
k  01  ^  <0 
01  O4  01  *r^ 
jC  •H  73 

4-1  O  <0 
O  cn  (Q 

o  44 
44  ••  -H  CO 
O  C  <H  V4 
I  O  CU  *H 

•o  -H  a 
10  44  (Q 
o  <0  01 

cH  U  44  .C 
01  -H  44 
44  »o 


C  *0  O4 

m  os 

S  iH  o  ^ 

o  44  ^ 
O  U  US 
O  O  CO 
44  01  iTl 

u  x:  o 

O  CO  O 
44  0)  C  rn 

£  -H  w 

CO  u 

0)  C  O  >1 
-H  m  *d 
o  > 

C  CO  ^ 
•H  CO  -H 
CO  (0 

^  O  0)  44 

^  m  f-H  CO 


&  CN  ^ 

«  •  ^ 

■y  00  £ 

3  CM  w 

,Q  rH  rH 


a  c  o 

D  O  <H  4J 

u  u  V  c 

U  AO) 

o  M  u 

0)  >0  10 

0)  *0  C  -n 
X  C  <0  >0 
•K  3  « 


■a  « 

e 

«  -iH 

O  -P  -v  • 
O  0)  rH 
Id  rH  « 

*1  o<  > 

M  >  O  Id 

a-p  0)  P 
■rl  D(  -P 


P  P  'O. 
iH  fl) 

c 

O  01  *0  o 

*0  fH  01  U 
C  04*0 
O  O  >H  V4 

1-3  01  >  o 

04-H  44 
01  *0 
jr  cn  01 
44  *4  g 


>1  01  4: 
CO  44  iH  44 
*0  -H  O4 
^  O  O  01 
«  (0  01  M 
*0  O4  O4  <0 

c  «d 

lO  u  in  CO 
44  44 

(/}  flj  iH 
0 

44  O  *0  (0 

O  44  01  01 

•H  U 

D  *0  rH 
fO  01  O4  01 
01  N  6  ^ 
V4  •H  "H  fcH 
O  CO 
m  CO 

01  'H  • 

»H  V4 

<0  05  CO  44 
C  *0  -H 

O  CO  c  c 
•H  Kl  O  o 
44  -H  O  I 
10  fO  01  01 


44  M  •  • 

•H  44  ^ 

c  ^  x:  u 

O  01  O'  10 
»0  -H  44 

4=  O  01  -H 

O  O  4=  rH 

C  -H 

♦H  O'  M  g 
C  01 

CN  -H  »0  01 
<N  *0  rH  43 


H  -H  44 
CO  lO  *0  10 
01  10  01 
43  44  01  M 
O  O  rH  O' 
C 


Federal  Reglater  /  Vol.  44,  No.  215  /  Monday.  November  5. 1979  /  Notices 


S'  d 

4J  ^  <0  c 
rH  Q)  H 

i-t  B 


0)  c  5  0)  » 

£  -H  O 
V  g  U  V 

01  C 

^  g  5  S 

•HO  ro  O 
>  in  C  M  « 

O  •'< 

H  C  ^ 

O,  Id  *0  0)  0 

£  0)  >  «« 
0  tt  -H  O  _ 

4J  <U  *0 

H  -H  «  ® 
£  ®  O  .Q 

O  ®  <n  rH  U 

CM  9  4) 

0)  O'  ^  Q  O. 

Id  .c  n 
01  M  ,C  n  . 

>0  O  +)  _  to 


c  Id  ®  M  M  C  >0 
o  O'  «  4)  «  « 
•H  «  O'  .c  >  .c  6 

tJ  s  .2  I  ;  ® 

§  g  «•“  1 15 

iw  W  4)  5  ./I 

4.  "S  5  5  :;  c  “ 
O  «  ^  -3  g  § 

s  »*  §  <s  ®  M  s 


0)  Id  lu  M  ® 

o  Si  w  4)  M 

c  4J  C  0)  .C  Oi 


Id  S  M  «  M  H  M 

M  Id  «  Id  s'  .c  _ 


M  Id  4)  5  O' .C 

0)  ®  4J  V  ®  . 
•O  Oi  Id  M  ,  < 


•o  a  Id  M 
■H  0<  V  M 
w  Id  M  ®  p 

g  .  '^5 


H  M  C  ® 

«  -d 

9  M  B  4) 


^  giii;  ^-s 
g  *  g 


«  4J  O  V  <n  9 
in  «  -H  4)  4)  O' 

0)  to  .a  *0  4) 


“  -o  *5  tJ  2 

c  O  *0  Id  >3 

0)  «  U  Id  .C  9 

E  >  '*^0 

Id  M  ®  fi: 


«  .WON 
•O  £  ‘H  4J 

0)  c  cr  js  41  ^ 

£  §  S  H  43 

C  o  ^ 

>,.c  5  01 

IM  **  -M  •  d  a, 

«  u  .  'S  S  -2 

cla  Q  aw  j 


4J4j<a.ccj3«w 


a  s  1  V  M  d 

C  5  -S  55  i  E 

‘^iwS'”  CW-OQ 

°  -S  5  ^  H 

O  iJ  c  *o  ^  w  c 

•H  C  -H  *  «  'O  «  S 

w  «  S'  d  21  S 

^oE4J!g'«^2*5 

3  0)  iH  B  9  .C 

U  >  9  o  ♦)  W 
WQW'OOJ-H  ® 
•HE®caxw,c 
Q£SldW«-H*J 


u  n  o  in  ® 

C  O  0)  .5 

4J  ®  Id  j::  ^ 


§■•‘3*1 

u  «  u  o 

u  M  Q  oi 

C 

M  M  Id 
O  M  O  £ 
lU  O  *H 


.  Id  c  ( 

10  C  -H  ( 

V  Id 

c  «  I 
«  *0  £ 
c  Id  P  ' 

IS  .' 

8  -S. 

10  -H 

in  .iJ  . 

m  -H  £ 

0)  Id  O' 


4J  Id  "O  • 
c  -H  M  I 
01  M  Id 

Is  S' 

•iJ  I  . 

?  4)  g 

^•9.2 

M  »  M 

®  o  Id 

e  ^  t-i 

tl  r-l  a 

O  Id 


>":!  2 
p  Id  q 
•H  9  p 
r-4  "C  „ 

3-h  ® 

^  >  i! 

n*  -H  Id 
TJ 

•0^5? 

•H  « 

2  0)  5 

S  P  4) 
^  2 
®  .  % 
I  O  >1  U 

I  10  r-l 
K  -H  -H  P 


10  10  >-1 

S'  0)  O'  -M  -H  -P 

§  *0  c  -g  3 

6  9  -H  w  a  O 
“  d  *0  c  w  ,, 

p  o  c  o  w  P 
H  e  M  -H  Id  ® 
g  .H  .H  w  a  w 

jj  10  ^  >  >1  c 

®  «  £  P  2 

”  2  -S'  S.  S  S  . 

2  •«  S  ®  -o  p  o 

I  -s  S  g  S  si 

“  -2  S  S  w  s  S 

®  P'S  p  « « s. 

M  O  <0  £  w 


“  S  ®  S  (5*  c 


u  0) 

2  u  c  u 

V  B  cu 


§  S'? 

U  M 

M  "H  iH 

0»  rH 

H 

0)  « 

0  o 

U  A  u 
•H  0  Q 
<  10  0 

4J  >H  I-* 

Is 

(0  *0 

44  4i 

.2p?5 

p  -H  U  *0 
p  X  -d 
c  «  u  > 


O'  M 

°  £ 

■«o  c  M  g  p 

e  p  o  Id  0 

m  <0  0 

a  IQ  p  M 

®  ®  M  M  ® 

•O  p  M  O  £ 

^p  8P| 

4J  p  lO  C 

■H  c  m  c 

X  o  w  Id  V 

«  <0  «  Si 

p  o  -  P 

P  o  p  _ 

O  p  Id  p  9 

C  X  o 

p  g  £  «  _ 


O  p  o  S 

•5®  is 

p  «  7  g 


* 

•H  IQ  «  n 

MUM* 

M  00  « 

w  -d  tt 
I'  2.  2  SP 
«  &£  ® 


•s^ssa 


M  •<  »  -M 

O'  >1 

«  •  w  g  M  ■ 

M  M  »  g  p 

p  •  0  M  £  P 


p  •  g  M  £  p 
>  o  Q  g  o  ® 
2  ^ 


PM  <H 

•2  g  • 

gSiJiJ 

loiSS 

«Sp  M 

a 

S  B  •  O' 


p  04  P  w 
g  H  g 

c  1  ?  & 
p  D  p  g 


SB*>.  JgJ 

Id. 

£  I?  ^  •  d  € 


£  z  >a 

®  I  “  8  8 

si'*'"  I 

•H  C  >!■-« 

I^pl 

2g2S  & 


■i^ 


c 

p 

z 


63902 


R«d.ler  /  Vol.  44.  No.  215  /  Monda-  5, 1979  /  Noticej, 


o  V  VI 
c  01 
o  o 
U)  £  u 

4)  -o 

o  p 

•o  ^  S 

rH  0* 

0)  c  _ 


<0  — 

3  *0 

cr  c 
0)  (0 
•o 

10  0) 

'  o  ; 

0)  -H  M 

c  •y  s 

o  10  q 
•H  H 

*>  0)  ■y 

•H  <8 

♦O  fH  «-• 

c  <0 »:! 

o  <0 


4)  *0 

I  W4  0) 

m  4J  0)  •H  *0 

•o  c  c)  2,*:j 

I  .H  0)  ^  ? 

m  d  6  O  0)  O 

•  .H  U  04 

.2  fl-Sfl-S'S+j'w-^ 

&  s  5  £  ii  «  °  s.  § 

"5,h  <-*  "O  m  m  o 

S':J£0£8oD<g. 

^»o'Sa)a>^g> 

'83o'^£>&^? 

U*o4^^  n  S 

s  § 

D>S 

3  0)  0)  o>  o  c  M 

o  .  £  --1  i  -ri 


0)  0)  *■  5  rj 

r-1  4J  O  »H  *0 

«  O  *1  V)  p  q 


^  Jr!  (0  £  U 

10  «  «  £  H 

o  6  !-•  SS 

M  M  o  ,, 


JJ  *1^  01  4-*  "  3  " 

5  2^o°t5«2««'g 

®<8 

g,5-2°c'85cCM 

o.H+JS4«em_0'<+5 

8:2S-h&®o^ 

SSw'S  o  Sos 

coa)a>og^55lj 
S'"  S'  Or -si 


£  in  § 
g  -o  a 

(A  HI  «  X 

«  ri  ti  *“ 
£  £  fi*  . 


g  M  4»  3  8>  „ 

^  ®  §-2  "’'S ^ 

5  4i  s  <»  s 

3  K  •<  «  rS  *  ^ 

®  g  K-  «  •«  « 

I  3  *^  III 

S*  0)  0)  4^  0)  ^ 

I 

rJ  g  o  ^ 

3^  O  S  3  « ^ 

’m  <»  .-2*  ®  o 

'1  g  p  ^  I  g» 

O  3  £-2 
®  ®  t-J  t>  IS  •»! 

I  E 

=?  I.S  §.s  °  « 

i-iJr-i  O  ?IS 

3  IS  q  W 

c  .S  m  .£  -y 

I  O  '9  §  O  +1  O  3 


S  It-,  5  . 

,  V  K\  CO 

s  ^  CO  ®  *si  ' 

A  -2  O  q  '*-•  g-  ^ 

'§3§|-^:go 

■g  §  S  « 

3*5  o  Si'ti  S 

m  CO  S 

'^g-S  SiS.'tSvi- 

R)  g  03  -B  "s*  15  ^ 

tilBK'riOOKS 

•|||1|«S.|. 

^  IS  •>  ^ 

■p  1^  ;i  o  o 

c  s  IS  ^  .  SL 

C  *2  03  U  OS 

§43  03  t«'9  S'li'c 

g  §  o  ^  V  I 

'^’SrE  S.l'&l  9 

T  I'g 


^  §  I  §  9  ^  E  -,1  IS  9 


R  «  9 

10  -W  ,£ 

IB  K  -1^  ' 

•t3  9 _  K 

+3  g 't! 

•r3  9  9  9 
Sit  S«  6 
•»!  3  _ 

9  3  m  ^ 

ig.|-§l 

§^^2  §’^ 

•5  -,4  •»!  03 

43  «*-,-H  rC  9 
03  •»!  'ti  w  S; 

9  9  ’y  rS 

43  l»  9  »;1 

tx  in  >£  S 

's  I 
«  g  ^  S  I, 

#4 

f)  Q  03  S3  9 

S  S'S'O  S 

1  |■|■sl 

0)  §  01  a  9 
g  E  9  -y 

'W  5  9  •£  "ji 
g  "rl  +1  9  9 
e  +1  g  13  E 

9  *2  g  9 
43  'IS  IS  -Q  5 
g  CO  43  9 

0)  "B  C~3  s 

^  Inf 
•S'" •'5 
'O  ^  I  .5  ” 

C3  *ri  9  V3 

•S  a  C3.15  S 

03  a  9  a 
■  9  tS  ^  '.'1 

i  o 

r4  S3  •0  9 

t  (3  -B  9  9  9 

3  "g  "S  V 

5  9  .C  ^ 

i-  -|1'2  9§’ 

!  .E®5-Ss 

tf  '9  3  'B 

^  5*  c  ^  Q 
8  ^  43  •»!  9  43 


Jj  c  m  Z 
•H  a  o 
•  B  M  5J 
M  o  O'  m  £. 


iJ  M  *0  O  •'4  ‘H  O  O  ®  ^ 


I 

«>  s 

>,£  «  £ 

0)  «  'O 

V4  « 

0)  0)  9 

r4  9  K  O 

5  ■£ 

■«4  O  <9  V) 

>  1  «. 

p  cn 

43  >1  c  c 

10  £  o 

£  -H  0)  ■£ 

£  r4  £  £ 

^  £  a 

*  £  .  li 
£  a  i«  > 
c  H  V 
«  £  *0 
Or  -H 

9  0)  •  £ 

u  £  W  O 
u  £  £  c 
O  0)  ■£ 

•O  •£  S 

IM  C  X 

o  a  0)  c 
2 

£  C  >•£ 

0)  O  -!  £ 

£  -£  ** 
e  £  c  * 

3  n  0)  0) 

C  0)  W  •£ 

3  ®  £ 

«  O'  £  5 
£  O4  Or 

£  c  a 
■M  £  u 

IM  •£  „ 

”  C  a  rj 
4>  0)  a  Or 
£  C  o 
^  0  £  ® 

6  S 

"•IS® 

5 ;  |5 

•o  «  o  "O  " 
®  ®  u  c 
n  £  a  • 
-r4  O'  «  ^ 
«  w  «  •H 

o,  ®  £  a  < 
S  £  O'  E 

«  £  ®  a 


O'  ®  9 

®  a  -C  J  "tl  I 

0)  cn  £  ^  O  •£  E 

lO  a  v-i  £  ?,  „, 

o  04  -i  :  S  S 

£  ffi  *5  2  'T  S  <0 


^  S  £  .  £  13 

•O  S  3  £  &  9 

gee  :  g 

n  C  4-^  4)  CO 

§  is  c  •  'P  0)  M 

<0  O  O  •£  o  £ 

c  0.13  o 

+3  o  ®  >  a 'd  15 

o  ■£  £  '4  ®  2  ** 

C  £  ®  £  O 

u  •{}  <M  £  JT 

4)  0)  r4  a  £  a  w 

S  £  5  a  ®  >;4 

a  -H  0  _  £  5^  j! 

•o  o  6  £  o  a 

CO  ®  O  Ti  1^ 

2  c  a  £  ^  15  ^ 

•H  •£  £  £  q  £  O 

nj  ^  -•4  0'® 

£  a  a  ®  •'1  £ 

O'  a  9  ®  * 

r4  c  „  ;ii  *  ? 

fl  «  ®  q  £  -r  o 

£  £  a  £  Or  ?  £ 

•a4  u  4)  6  O  ^ 

CI4  ®  ^  *s» 

in  73  P  4)  o  M  O' 

c  p  5  'H 

^  <Q  v-l  U  10  C  ^ 

o  c  o  £  >, 

tp  £  4)  K  <0  O  O 

C  4)  CO  4)  P  _  5 

I  ii  ®  "  &  g. 

•S  g..S'“£  "  i 

5  ““P  c  £  a  e  , 

..  "fl  O  "O  >•  "O 

o2£aa®^[0 
•5"9C-£«> 

IrSliJsss. 

Qp'OO^OCUCO 


S  a  ®  V 

•H  £  £  £ 

£  "d  — I  .rt 

o.  O  -14  a  *0  'D 

IM  g  £  r4  rH 

2  .  >,  S  V)  9  9 

a  4,  IQ  O  04  go 
®  r4  ®  C  2  "S  M 
im££  a®  .caw 

ia-S  §■«*:?  : 

o  a  a  o  ><  2  'rl  H 
(u^C  OU 

'““'o  cg.c® 
4)410  ®®.95’  ^ 

£  -£  ®  5  M  •J  “ 

i  o  3  £  2 

I  9  O'  13  E  "i 

I  03  >4  c  ®  I'l  •  a 


. ."  «  a  •£  £  g 

S  S  §!  c  c  a  a5 

2  s  o  a  ■£  <  a 

g  5  -8  o  £  S.  g 

,_j  o  •  C 

”''43£«flW'0-H 
in®®0£0*g^ 
j^Mca®a£ 

4.  "  £  w  ®  a  >4-£ 

f'i£  a  ®.c  *J-' 

I  o  O  P  ® 

C-£  ai3  £'^  ^ 
41  £  £  H  ^  S  2 

I  ®  S  "d  C  ®  2-  c 

3t  B£®'«0’g, 
iMa-H®co  ^ 


®  £4  >  g 
£  4)  g  a 


®  £  rH  £ 

£  d  ..  15 


£  £  £ 
£  >1  C  q>  2 

S.g.S'ig  s 


**  Or  o  ®  !£  ~ 

£4)C«£'00?’, 
B)  £  ®  £  »  .  ,,  b  ^ 
3  lo  >  w  £  ®  a  < 

1  c  V  ®  a  a  w  ' 

4)«|.-(-£W' 

s  S  ?|5  3  2  8 

2  ■;3  .5  £  -H  ®  ® 

"  ®  *0  «£  £  £  C 

4.  4)  -£  £  £  £ 

,  >,«  aao'£ 

:^rHO®£0<,, 

«.hxo£„2,- 
iw£®c  «£'2 

I  16  fO  ^  vCa  ^  7 

"iJ  SUSP'S  I 

jCiaOT  S.h»«5 


o  S^'-S  ^®  ^  s  2 

r4®£££a'0  ,5im 
«  c  a  ®  £  -H  'IJ  J  •;} 
0®Dr£_'^2cS 
■nlS  §?eoa9a 
S.2ccaS8£,.  15 


o  a  9  a  O' 

C  2  5  S  8  £  ^*5.5 

•gr“-2®'o^®85g.S 

“*44W£®®-°&  a-H 
^  o  S  ^  ti  g  O  -2  .£  a  E 

dC.C'PCU 

022*^8'  •m&cg-H 

£'wOr  ®'0—S55'a 
oaS*  «5^lJo® 

'=£'*££  ”328  2 

S“ 

S  S  ®  B  “* 

S^StiSgl^SSE 

®aa9£Cjj,  j) 

I  S  ®  i  O' 9  8  "  I 

»5sSS“o5®S 

•§.ooOPg®2^m° 

■=5|M£®,a'ric'0 

IsP^-SS  y  §!! 


C  C  £  !£  ® 

o  o  ®  H  5. 

•r4  £  J4 


®  o  £  - 

>  ^  £  ■9 
£  O  ® 
WO  "O 

■'*  ®  'd 

B  •  > 

.  ■r4  O'  O 
0>13  C  £ 


•H  «  a  c  *>  w 

<-1  W  £  ^  -  2 

•H  £  £  O  O  13 


Q)  4>  CO 
Q  >  4)  rH 


a  “  a  1  2-d  ^ 

£5  O  2  *  £ 

£  Or  W  r4  -rl  *• 

0)  .rC  ®  55 

o  w  w  £  s 


®  f.  53  44  "O  w 

,  73  9  o  -d 

s  l.2  ci5^ 

.2  ^  £  £  9  ® 
w  w  £  a  o  S 


4.  rP  *0  ’H 

C\  4)  P 

•SiiSSrl 
«h>  -d  S 


*”4  55  ij  5 

S  C  Sr£  ®  I 
s  |,;Sr5  § 

^  y  c  M  o 


S3'o«a£o;da£« 

3  •<::  a  5  I  §  ; -g,  g,.t;  s 

5!2  44£  8  25:3  s  s  S' 


Federal  Register  /  Vol.  44.  No.  215  /  Monday.  November  5. 1979  /  Notices 


63903 


■S'?  O  a  ^2 

2  ^  4  I  g-s  3^.2>§  « 

S  OK'S 

•5g-s 


§ 

^  ^  Q  4S 


I  IS  “  o 

|1  o  «  |c  '^1-5^  . 

b  ‘1  2  A  I  S  I 

g’^.g'g  §K  -PS?s?^ 

^  s-ll  Nllsll^ 

•X3C0  y. 
e  <34io 

I  g  o^  o 


r  a  -r^ 


'g  fc  &. 
e  <s» 

«!§- 


4i  'tj  <»  <» 

O  K  fX 


■g  g  O  S,  « 

•t»  «  4i ;»»  o  'a 

(V  CO 

S'  c  ^ 


s*  CO  O  •»  O 

•5  3>  a>*5>  g 

05  03  C  J,  Sj 

„  +5  •»»  W  ’T^ 

-g  T-i  R  05  +i  S 

I  S  I 

O  ’rl  3  .  s»  ^ 

'^•M  o  <»  s  »^  • 
05  y  o  ^  o  ';»'a 

•r»  o  o  a  a 

t*«i  Qi  5s  O 

4A  0)  B-  0  «0  2 
•tA  -w  E  ^  3 

^  *5  O  *K 

^  ^  O  0  *K 

£  hS  ^+S  ^ 

o  o  «9 

^  4A"t$  O  R  s 


4r  '®aa»S4wE«_o 

§1  §'i«  Bh  §  <» 


vu  ^  VJ 

o  •»»  'a 

1-^  T-^  o 

1^  T-^  (Xi  a 

§'g 

..  & 

C  <3 

o  a  - 

o  R 

4^  A  tR  a 

t~5  t~5  3  O 

m  03  ^  rC5 

S  0)  o 

es)  g  o  •§ 
.  5  a  to 
(M  •?  o  . 
ca  1^  a  4j 
to  Ci,  K 
I  KK  2 
a:  a  ‘ri  E 


^  ^  V?  ■"  S  ta 
tS  §  5  Sj  2-  +i 

§  i-i  5>  ^  £ 

+i  a  <3  ta  R  ,  E 
05  *3  tj  V  S} 
s>  a  to  a  Ss  a 

•Sa5-SB^r^ 


4A  K 

^  g  to  -ti 

0)  S  , 
P^ 

o  '~3  a  o 

C5  . 

3  a  R 

rC3  !h  0 
M  jS  » 
.  <a  +»  « 

00  3;  a  a 

<0  +3  3  s. 


g 


a  •<  Q 
(0  a  •>  a 

S"^ 

a  05  a 

S'Q 


I  t^-p  ^  3ra  S 
EC  o  a  >Q  0  ^ 


R  "tJ 

u  C5  R  a 

•5  a 'a  I 

45  3  St,  ^ 

^g'^55 

R  a  0 

S  S^’a'a 
a  a  ^ 

s,'a  a  g 
Q,  a 
a  a  a  E 
SL,  a  3;  a  •  • 
a  Si  a 
13 •>  ^  „ 

03  c  a  a  o  * 
45  a  3iQ  a 

lbs -2 

a  §’*2,  a  S 
a  a  ^ , 

'a  a  a  'k 
R  a*?  a 
a  o  Si 
Q,  a  a  a 

^  3  ti5  45  R 

a  a  a 

Si  Si  -S  E  , 

°  I  s,-2* 

»i5  a  45  o  a 

a  s*  S  2 
•t5  a  s,  0 


S  «>  K  S  g  S 

g  ^’'^§§1 

X  Si"B  a  Os'S 

M  a  3  S  Si 

,  p  a  ^4  a  •«  o 

rn  t  W  tR  a 


4J  •  W 

CD'® 

ITS  C  +J  •5  „  V 

+5  -H  C  O  C  •'4 

vi  +5  a  o  q 

a4J  si  -<4  £ 

g)  a  4->  4->  U 

E  W  <t4  W  O  ••4 

.5  iM  a  a  .c 

m  -H  (5,  Oi  ^ 

>1  *0  *0  a 


■ps  c  a  a  a  c 

o  a  *0  *4  3 

a  4J  M  0  -H 

Q,  n  a  u  a  a 

a  >0  I  *0 

a  c  6  .H  c  p 

0  o  a  o  o 

c  -4  o 

a  45  r4  -H  c  a 

a  a  M  a  £ 

a  4->  u  4J  4* 

V5  -H  -H  U  Si 

a  r4  vi  a  a  a 

.,4  4J  r4  1->  4-> 

g  ^  o  a  <14  a 


o  a  a  a 

•H  J:  r4  .p 

p  a  a  c  D< 
o  >1  a  c  ^ 

3  p  Vl  -rt  1-4 


paaD-jjc 
a  u  a  u  S  ® 

C  -4  M  Si 

o  n  >1  a  a  y 

o  P  XJ  £  -iJ  3 

o  p  a  o 

>  a  "O  tJ  _ 

a  r-i  a  '  ^  2* 

c  a  n  c  c  c 

•i4  a  *«4  **4 

Vi  Si  9  x:  'O 

o  O  D*  ■*-*>-<  1^ 

41  p  a  9  -H 

M  Si  P  9 

a  c  S  ? 

a  0  >4  »  a  _ 

rg  -H  p  o  9  O' 

5  p  a  <-4  c 

o  a  *si  P  -H 


a  o  .  ^  E  -H 

u  p  p  >1  X 

•ri  c  o  a  a  a 

Si  -H  E  sj 

■•J  s . 

o  p  i-s  *0  a  p 
a  o  a  c  *  '■4 

,p  >  a  Si  Si  -H 

a  a  a  ®  ®  2 

o  i-i  •  >  x;  XJ 

p  Si  b  ®  4) 

a  9  a  o  »  ®  a 

a  o  x:  .Si  o  .c  a 

Oi  a  ti  '•4  XS  ?  X 


t3  O  ,0 
P  'P  O 
0)  44 

Si  3 

e-.ss. 

03  -p  • 

p  S3i  Si  a 
R  O1P  a 

?5 
a  .3 

tP  'g  TP  'O 
o  R  ta  a 

s2  §  i  ci 

•p  -P  R 
io-S^-2 

cl 

a  *4,^  R 

to  O  Sj  'P 


c  Si  •-;  -o 

•H  P  -P  -P 

rH  o  a  O'  9 

a  a  p  c  u 

>0  r4  a  -p  _ 

•H  a  *0  tJ  c 

3  ip  o 
O  O'  c  -P  -p. 
C  ^  ^ 

a  -p  ssa  a 

a  p  -o  .  43 

a  a  a  Si  -P 

£  p  a  o  iP 
p  p  a  41  -p 

a  -p  o  a  5 
a  X3  a  'D  x: 
3  -Js  -p  Si  a 
.c  *0  ig  « 

o  a  *0 
p  Si  a  c  a 

,  -pax: 

\c  SI  p  41 


>  x:  O'  o 
ape 

H3  -p  iP 

E  a  c  a  a 

43  -P  O  B 

p  c  o  '5  9 

a  a  TJ  rt  ’p 

x:  p  P 

p  a  Si  ig  > 

o  c 

c  p  41  a  c 

o  a  _  -p 

p  a  a  O'  _ 

p  a  c  TS 

o  o  ®  "P  ® 

p  p  u  4>  c 

>0  0  4>  -P 

a  >0  p  a  a 

•p  a  0.  tfl  P 

pa  4 

S  8 

a  41 
^  •  c 

o  a  a  a  o 
!»  c  c  -P 

>1  a  o  -p  p 

i)  X  ‘H  fH  <0 

•p  P  a  4J 

c  o  a  -q  -p 

3  0#  rH  ‘H  ^ 

1  ^  3  -ri 

g  <0  «  O  40 

o  >1  a  a  -C 

•p  p  (t 


•p  p  P  2 

p  » 41  p  a  .y 

a  a  0  o  p  p 

a  P  3  p 

•H  W1  'T  O'  M 

a  M  **  ®  a 

,0  p  p  a  ,  p  .S 

4J  X  rti 

'OcaiP.QOa  ^ 
aax:3p  a  « 

apag>pao  2 

=’S^p°‘o5.! 

a  o  41  ®  -r!  ^ 

n  0  ^  -e  a  1  )j 

■“  4i  P  -p  a  ^ 

>,  •  a  n  >  iP  p 

aapaaOgiC 

E-S  8  ®  S  i 

•H  C  •H  *0  oC 

£ax:paPsi  , 
«  p  u  0i  o  I; 

a  9  n  sx  i 

c  a  a  >p  O  '■ 

o  c  a  a  _  „ 

•p  o  a  •S  p  c  • 

Ip  .H  C  O  2  -H  Qj 

(rip  0  O  ^  ^  fH 

6  riS  O*  X  * 

CpaaaPTB* 

o  p  Si  a  >0  a  (3 

iM  rP  a  a  a  u  p 

C  -H  X:  rp 

■P  X3  •  P  P  *  Oi 

«3  u  o  a  a 

mxs^x:  c  O'a- 

o  a  2  O'  .  e 

p  2  5  ■«  ® 
a  a  g  -o  2  p 
a  -p  x:  x:  •p  ^ 
o  a  p  p  a  -p 

Vi  o  Ip  P  ^  s 
3  -H  a  <  o  X3  q 

o  P  a  'P 

w  P  0)  O'  ^  I 

"ox:  •  p  c  o  ' 
41  a  u  e  ®  *p  ? 

o  'p  9  0  x:  p  p  . 


a  c  c  • 
a  a  -p  c 
x:  o 

-o  »  >i-P 


g  p  <0  o  o>  .. 
C  P  o  ^  c  ? 

a  8  c  c  -p  a 

(0  (0  P  t!  ^ 

fH  *H  riJ 

0)  P  (0  V)  ^  iij 
*  o  o  'O  y  '.i  £ 
a  41  -p  p  ?  'p  "4 
paP-p,. 

a  a  p  •g  -2  2 

Vi  -H  o  c  a  a  « 

a  a  a  a  c  x:  'g 

.2  S  ;4  p  o  ®  g 

fi  j3  a  a  o  p  o 


>0  41  9 
a  p  a  p, 
c  a  a  p 
0*0  a 

•p  c  tJ  S 
p  a  o  o 
UP  u 

a  a  ^ 
c  V  » 
c  c  >  a 
o  o  a  c 
O  -P  "P 
p  p 

1  a  a  o 

01  P  41 

e  -p  c 

•P  rP  -P  P 

•o  -p  a  a 

g-ab 

o  X  -H 
ki  d)  Id  (A 

O'  p  E  a 


>  p  x:  o 
0  9  p  p 

P  "P  C3i 

0i  o  *0 
a  a  p 
:  a  9 

a  a  o  X) 

*0  E  <p 
o  o  a  ' 
x:  a  >  a 
p  a  *0 
a  x:  *0  q 
E  u  u 
■pa 

<0  .C  XI  P 
c  ^  c 
a  c  a 
>1  a  p 
a  XJ  o  p 
fp  9 

a  p  c  u 

•rl  Ol  o 

VI  a  -p  a 
a  o  p  -c 
p  c  a  p 
a  0  p  ^ 

6  O-P^ 

®  t*  "Si  _ 

-H  a  "S  ^  • 
p  a  x:  X>  >1 
at)  ®  -r*  P 
e  -H  p  p  a 

P  >  U  41 

a  o  *p  a  a 
p  VI  a  a  a 
rP  a  o  p 

a  -p  si  tp 
rap  o 
a  P  a  , 
a  "O  o  a  "p 
x;  o  a  g  « 
4J  U  f-4  X  > 
0)  -P  0> 
^  C  •“* 

C  O  »H  g  ^ 
o  -H  O  p  p 
•P  P  PC 
p  u  a  41  a 

3  ^  .'i 

<0  P  a  P  5 
•O  P  <P  C  > 

a  a  X)  ®  -p 
c  o  P  3 
c  o  p  « 

U  Qi  41  a 


p  c  I  ®  a  S 

a  o  "p  a  q 

ja  ^  -p  9  a  •g  -p 
^  p  a  c  p 
™  a  a  a  a  o 

TS  p  a  XJ  *  3 

^  .H  -S  •“  vi  a  P 

«  *-4  0  o  S  y  "ii 

N  -p  o  p  >  c  a 

®  -o  -  S  2  S 

x;  a  a  c  J  E  g 

X  a  o  o  p  o 

t3  a  a  -p  x:  o 
c  p  x:  P  41  ? 

”  p  a  «  P  ® 

rl  E  2  *■ 

*  a  41  P  3  Ol 

03  o  O  O  41  ^ 

0)  .,1  p  a  41  XJ 

fo  vi  a  c  a  o 
o  P  6  -p  3  *0 

o  o  O  a  a 

a  a  .c  a  *p  P 

C  iH  O'  p  ®  -p 
o  a  E  3  a  >  3 

•rl  00  a  D^ 

P  O'  p  c  >1<P  ® 

c  c  41  a  a  p 

a  -p  S 

>  p  a  a  ti  3  a 

u  p  p  a  E  a 

vi  a  cu  -p  '^9 

cu  a  P  u  '  5  *5 
a  a  a  -p  p 
a  p  o  P  *0  E 

Vi  o  X  Oi  p  c 

^  41  a  ®  2 

(M  c  *0  c  «c 

«  O'  -p  C  -p  p 

.  -H  c  a  a  x: 

M  a  -p  P  P  a  a 

a  a  ?  C  a  -p  a 

in  XJ  O  O  iP  a 
o  ip  o  o  .a  ip 

n  Lj  fH  *^4  <d 

a  o  P  41  P  a 

a  x:  41  o  -p  a  u 
UP  c  o  a  c 

S  8.S  O  S.P  I 

c  a  P  -O  a  O  C 
p  a  a  51  O'  44 

5  •«  *<  S  5  .2  a 
a  *0  4^  *1  iS 

a  ip  •  pa 

®  3  M  .  a  XJ  44 

>1  o  *0  ®  a  o 

p  o  p  p  _  _ 

ij  aacaa  • 

aa'OP'pP'^2 
a.  a  c  P  a  ®  ® 
o*oaar4e^*g 
I  2oP33®«0 

(3iOaiP4iO'*PO 


Trfhich  apply 


F^l  p^.ter  /  Vol.  44.  No.  215  /  Monday.  November  S._^ 


/  Notices 


‘  *  C  > 

a  *0  O  S 

Q)  •  0)  o  B 
V4  m  n  M 

3  K  0  O'  ^ 

*J  »  O.  C  5 

Ti  a  o  •a  * 

<M  w  , 

O'  ®  S 

C  0)  V  A  c 

o  .c  i 
£0*  c  “ 

O'  *  tJ  « 

•H  o  'O  ^ 

iH  C  5 

•"  S  2 
m  o  o  p  . 

ig  -H  -H  w  ; 
£  4J  -H  3  ''i 

o  o  "o  «  •; 

3  0)  C  ' 
«  O  «  , 
0)  O  X  j 
*>  *J  ■• 

c  c  •^  . 

01  -H  18  *0  i 

i 

f-4  0) 

3  -H  >.  * 

O'  2  -S  ?  ( 
0)  2  a  c  I 

C  8)  ^  ,1 

O  C#  -H  ^ 
•H  «  4J  »  , 
X>  U 

«  c  -o  J 

N  «  U  C  , 
•H  -H  0)  a 
fH  r-(  o.  ' 

^  a  8)  8) 
♦J  a  c  -p 

3  18  •<■)  c 
01  ' 

#0  *0  q  c  ■ 
0)  c  P  Q 
X  «  & 


X  O  X  c 

o  j:  0)  M 
<8  (X  O 
p  f  P  P 
0)  «  o  c 
Q  •-•  IP  -P 


0)  .  •• 

C  P  O'  C 
O  3  C  « 

-o  T*  •£ 

p  p  p  > 
O  P  -P  ^ 

2P  »  ^ 
C 


0)  8)  p  o 

I  i:  <8  p  2 

•HP  <8  81 

«0  0)  B  p 

C  .C  <-*  M  8)  » 

o  P  .O  0  «  c 

u  -H  P  P  Ou  O 

?  81  C  -P 

■p  *  •p  ti  ti 

18  01  O  3  0 


•H  18  P  3  18  « 

^  '3  0)  O  C  • 

O  P  >  8)  «  "P  “J 

C  O  8)  81  •O  ^  P 

3  O  C  y 

lu  u  01  *  O  P  3 

S  .c  c  o  o 

—  5  O  8)  *0  p 

c  c  p  p  c  -p 
S  .p  *»  .  2  ^ 

•  -H  P  O 

p  81  ^  -g  c  «p  p 

lO  c  <8  C  81  p 

o  0  o  B  9 

•H  -P  <*1  o  P  'P  -S 

(0  P  I  p  -P  81 

>,  fl  o  81  g  2  V. 

P  p  iH  -  a  18  p 
o,  iH  Ip  C  81  81  O 

u  p  C  -p  81  O' 

£  81  O  p  O'  .Q  c 

p  c  -P  8)  O  -p 

•H  p  iH  ^  p  ? 

01  O  -P  -O  O  D 

c  iH  O  18  Ip  c  iP 

•p  <8  W  P  -p  c  A 

go  B1  3  <8  _ 

•H  U  C  i3  O  M 

01  p  (d  -P  8) 

P  p  2  ii  tl  2 

0)  o  C  O  9  .r. 

IP  01  81  <8  .CP 

Ip  18  81  P 

0  81  O'  P  P 

p  c  c  w  o 

m  0  -P  <8  B 
W  C  3  81  C  81  >■ 

C  -P  81  81  01  Ip  O 

OP  81  p  .a  c 

■H  81  *  81  p  « 

p  -H  0)  81  *  P  2, 

o  X  '2  «  «  0*  ? 

fl)  A)  6  U  w 


o  c  0)  9 


•H  C  *0  O  J) 

01  C  P  B  P  P 

O  °  3  c  2  IjO 

JE  P  O  <8  p  o  «J 


^  «  Ip  IP  • 

«  S.  «  V 

p  81  p  •o 

P  C  O  -p 
Ip  P  P  3 
p  P  C9 
n  O  P 
•Jj  P  O  » 
s:  81 

01  ^  O'  81 
P  P  C 
«  p 

P  81  *0  81 
18  0»  P  C 
O  81  P  O 
p  U  3  *0 
P  81  iJ 

tJ  *= 

iSJIS  o 

•p  c*^ 

IQ  p  81  X 
«  p  £  p 

8»»S 

0<  P  ■ 

O  P  C  V 
P  O  £ 
o,  •  P  P 
p  p  . 
O'  e  «  p 
c  «  P  3 


o4o  S 
c|p  o 
p|  c 

•O  81  p  , 
P  C  » 


P  P  P  <8  < 

■H  «  2  ^ 

fo,  e  c  I- 
•  p  o 
<0  P  1 
■  p  p  I 
O'  «  «  I 
•M  C  U  E  I 
O  P  P  P  I 
lO  p  0  I 
■  p  P  <2 
N  p  U  C  I 

•  2  5 

o  JO  p  ^ 

p  •  ^ 

“•0^8 

5**  V  - 

P  X  ■  <0 

p  p  9 

6  S  ? 

M  S  81  C 


CPC 
P  «  o 

•  UP 
p  p  p 
CPU 
O  P  c 

“  8 1 
S'S 

O'  § 

•  CP 
•O  p  p 
p  p  p 

•  88 

5  <H  P 

o  • 

IP  u 

O  ■  P 

pgl. . 

•  p  ^  p 

o>  u  p 

•  P  u 

"•>  J 

€55  S 


3  IP  •  O  U  C  - 

•  ih0PP810C 

c  ®  •  p  p  u  q 

08lC'OU«^-7< 

^  3  O  ^  2^  CP 

g.op 

P  *0  >«  c  w  ®  « 
(ppcpoaigp 

POOCUPCW 

u  c  u  o  Oi  c 

S,flPC««.S 

*3Co55'O.C 

poo  p  'i  ** 

oSpWP'OP,, 

■I1pco«o« 

;3>,O0®POP 
C  •  C  P  P  c  • 

•  X  3  p  •  •  SjP 

$  IH  P  18  •  3 

S' 

•HP  s  8  .&  .3 

2^- « s lls 

pp®«>>lp** 

lOPUJgP^ 

«  P  X  »  •  <H  • 


iopu®®p'0  5* 

^•p55®p®  ot 

U  £  C  ■  i  O'P  Sit 

XttpScDcg  •« 

pScpOUPU  ^  I 

Xj  SpP  PP  P* 

•  0'n®*^'0®P  .1. 

CC®POCPP  tJ' 

oppp®*S5»  5 

u'oo.goi^®*  5 

iW.VAs  1. 

p  o*  o*p  **  y  p  p  2  u 

IlSs^lglJ  I 

i:  S.-S  8  3  3 

••get;®--.?'  E 

klSSSciP'HiCC  p 

JJ*ppS&ppp  - 

sS«:g12sE  I 

£«4e/:ppcp®  *{ 

fi0PP^«H»O  P 


X  81 

p  »  P  • 

c  c  c 

c  •  V  q 


X  P  c 
81  q  •  p 
p  i>  c  u 

®  V4 
>  "O  •  O' 
O  c  P  c 
U  «  C  p 
P  *0 
•  •  p 
x  p  »  p 
*3  ®  TJ  3 

C  •  43 


VJi 

IQ  ■3 .8  8 

C  P  P  H 

•  9  -  h 

0  H-l  3 


I  E  o  X 

aSii 

•H  » 

01  •  >0  • 
X  ■  C 
P  *0  O  p 
PUP 


5«®-C 

8  M  X  p 
Z  O  p  > 


•O  p  O 

®  «  -H  P 
•H  P  U  ® 

£-5  g.1 

W  10  M  u 


.1  * 

•  P  c  u 

£  2  -H 

•  •  C  01 

O  p  c  p 
^  81  43 

S  2  **  p 

q  o  01  X 

p  C  IQ  ® 


3  P  • 
•  ®  P  Oi 
c  •  -  SI 
P  P  c  P 

p  c  o  tJ 

O  0  p 

♦I  -H  «  « 

y  ii  •  "o 

5  5  p  c 

■o  p  u  « 

S  2  *  8^ 

q  2  p  • 

O  C  Q. 

5  §  fi  ? 


Federal  Register  /  Vol.  44,  No.  215  /  Monday.  November  5. 1979  /  Notices 


«t>  ‘-o  3  a 

2  S  8  -0*1  ■ 

fl)  *  4)  « 

>,  >,  0)  s  w  •M 

V  •-*  4>  2 y 

A  u  <0 

E-I  «  4^  ti  .5 

O4  d>  4J  C 
Q  44  (Q  o 

w  a  5  4>  2 

flj  C  C  ^  ‘H 

«  .H  o  2  c  -o 

2  .H  C  H 

O'  M  4J  •'4  C 

0)  O  2  e  2 

>0  c  5  •  ■'1 

■o  -H  <8  M  4J 

O'  0)  .Q  -  -P  <8 

.5  §1  -.25 

(0  r-l  V<  Vl  _  2 

>  U  o  c 

lu  0<  01  2  <8 
o  0  c  2,  2  2 
0, 

S  ^  "  2  I  ° 

(8  O  '•-I  tJ  C  ^ 


tJ  S  }4  C  -5 

(1)  o  u  0  Id  01 

CPC  ^  ,  B 

O  0)  18  ‘  p  B 

•H  'O  -H  *  5  "H 

p  — 

•rt  .c  a  ®  p  '2 

ITt  p  Q.  ^  0) 

C  -H  y  ®  0)  P 

OS  •!  O'  o 

o  T)  0) 

>0  O  ‘  3  P 

Qi  (I)  0)  M 

WPP  >  .  2 

0)  <8  C  -P  >1  O 

£  ••■)  0)  <fl  <8 

H  O  g  C  B  2 

o  a  41  p 

to  -H  P  rj  , 

.  to  3  X  18  4J 

C  <8  O'  4)  -H  m 

o  0)  03 

•H  to  <4  ir*  ^ 

(ftp  •  ‘H  P  ~ 

(/)  S  O'  p  "O 

3  ft-l  C  10  O  p 

n  i)  -H  C  3 

(0  O  P  O  O'  N 

■H  P  -H  -H  C  « 

Q  a  S  P  -p  -c 


<0  -H  *0  18 
41  >  41 
X  4)  to  A 
•P  -O  3  O 
<M  3 

O'  P  <0 
•CO 
0)  P  P  ' 
0  0  0  4) 
•p  -H  3  •0 

>  rH  "O  O 

4)  a  c  o 
•O  to  o 
OP 
U  '  c 

4)  I-I  P  4) 
.C  18  O  P 
PC  p 
o  -p  41  3 
.  g  a  O 

0)  0)  P  4) 
i-l  P  .C 
O  4)  P 
(U  •  £ 
p  P  P  P 
Oi  o  4) 
4)  P  .C  2 

O  O  P  6 


■P  >,  P  *0 
S  3  3 

(0  s  a  c 
4)  B  o 


3  P  C  C 

PC  o 

.Q  0)  10  O  • 

g  -P  ST 

Jj  Qj  iH  rH 

•P  -P  O'  <8  I 

3  3  c  o  q 

o  o’  *P  *P  *P 

p  0)  P  P  rp 

-p  p  p  _ 

u  c  -p  o  c 

0  tp  4)  O 

•P  H  -P 

,  4J  p  41  p 

§18  4)  O 
N  £  4)  4) 

ip  -P  P  .C  W 

<P  O  P 

O  .  .  H 

.  p  4J  P  P  U 

m  CL,  3  O  O  Z 


p  I  -O  I 

<8  p  C  0<i> 

a  o  a  -p 

o  3  • 

rP  ^  O-sT 

18  to  18  4)  •P 

C  4)  .  I 

•p  o  ST  p  q 

e  -p  >p  o  "p 

E  >  I  <p 
(U  0)  o  to 

p  >0  H  4)  C 


p  e  c  >  p 

■P  O  4)  O 
(0  O  -P  "O  4) 
-p  P  U) 

O  rP  o  ' 

0<  4)  to  U 
o  to  U)  P  H 
3  O  Z 

•O  .C  CJ  P  „ 

c  s  a  2 

o  -p  Z  3  fl 
O  S  "O  „ 
to  C  £ 
IP  >0  3  O  O 


O  -r-i  to  ja  4) 

■p  •'I  "2 

4J  to  •  P  O 

O  P  4)  18  O 

V  O  *0  gi  , 

C  P  O  B  P 

C  O  O  O  C 

0  3  0  4) 

O  *0  P  C  P 

C  C  -P  tj 
p  O  4)  3 

O  O  P  <P  O 

3  P  Ip 

10  p  3  <8  2 
00  x: 

rd  ®  p 

rP  •  «  >  . 

(8  to  X  2  P 

(DO  ^ 

>  .H  4J  T)  6 

(8  rP  «  C 
X  Oi  «  «  o 

to  6  P 

.  p  0  *0 

C  O  P  XI  ® 
O  4J  -s  P 

•P  O  *0  ^  o 
jj  3  ®  *P  ® 
3  >0  P  I  P 
iP  C  O  O  P 
0  O  ®  "P  o 
W  O  P  iP  o 


®  c 

ftd  «  ® 

A  i  x:  p 
o  a  p  H  ® 
p  ‘P  iC 

®  a  OP  p 

rP  O'  o  •  , 

n  3  01  fp  P 

Ip  p  >1  «  0 

*J  18  P  P  -P 

O  P  O  ^ 

Oi  >1  p  -P  iP 

g  4)  O'  ®  P  ® 

8  x;  c  >  <p  p 

o  S  p  ®  o  « 

c  p  «  ^-p 

•p  -P  O'  ■o 

.  s  -o  c  ® 

•o  »  c  p  B 

c  3  TJ  ®  *0  E 

(8  0®  (P  -P 

■c  "p  p 'd  — 

•  p  Ip  V  3  *0 

(0  ®  ®  .9  xa  ® 

4)  N  p  E  P 

o  ®  m  3  ®  o 

.p  £  C  C  ^  ® 

fp  "p  ^  H 

Oi  ®  ®  xa  p 

M  xa  ><  x:  o 

(p  p  *0  o 
•o  c  P  P 

C  (8  ®  C  ®  V 

(8  o  a  o  N  xa 

o  a  ® 

0)  *j  p  3  £  p 

C  C  Od  w 

o  ®  6  O'  p  3 

■p  g  -P  C  C  E 

pa  -p  ® 

OP  P  "O  C  "O 
4)  3  o  C  -P  P 

CO  ®  E  ®  * 

c  ®  ®  a  B  tJ  'O 

O  >  4)  *P  ®  ® 

o  *0  p  *0  _  x:  p 

c  ^  c  u 

p  (8  o  *  ®  2  2 

4)  ®  >1  ^  x:  c 

Oi  n  p  ®  "O  p  c 

o  ®  ®  E  ®  o 

u  o  *0  O'  u 

0,  -H  W  T3  0)  « 

g  >  £  c  3  2  ;d 

M  ®  p  o  <->  «  <0 

73  .p  -p  o 

s  p  ®  c 

.  *  P  £  ®  O 

C  to  *0  43  X3  *P 
O  P  ®  C  •  P  P 

p  o  p  0  2  .5 

to  P  fl  o  6  15  ;p 

(OOP  ®  P  P 
3  3  O  ®  P  ® 

O  tJ  o  2  "S  ti  m 

„  C  W  «  p  2  2 

•p  o  M  x:  p  x;  c 

Q  o  fl  H  a  p  p 


®  c  p 

c  P  O  •' 
c  ® 

0  <0  ®  o 

o  ®  o  c 
M  C  C  ® 
p  ®  ®  p 
>0  P  *0  ® 
to  P  ® 

•  «  >  a 
c  p  ®  a 
4)  le 

iX  3s  M  _ 
O  P  ®  O' 

p  ®  x:  c 
xa  p  .  p 


p  c  a  p 

g  m  ® 

•  x: 

W  43  «  p 

p  ®  43 
p  ®  c 

O'  P  X  ® 

c  p  o  x: 
p  a  «  p 

pap 
p  3  o  P 

S  m  ® 

c  •  x: 
p  3  P  P 
O  CO 

•  p 

P  43  3  ® 
c  ®  xa  u 
41  p  3 
g  o  *  w 
Oi  ®  *0  P 
p  C  ®  B 

g'g'S  p 

41  O  P  O 


P  P  P 
■H  C  ® 

s  ®  a  - 

“>  ai  s 


4)  o'  ®  C 
£  <6  O'P 
®  <0 
41  C  P  3s 
POPP 


p  P  ®  ® 

p  p  x:  p 
o  3  a  ® 


November  5, 1979  /  Notices 


(0  (U  *0  1 
•D  £  01  ^  D) 

J=  O  3  2  "g  -2 

o'^n»^7-®0  'OiO  I 

0^00'®  •HO)^  c 

wcd’Sa.g'J^Jg-^2 

lOOld) 

fj  S  n  ^  S  C'O'*-'  W  O  r-l  V 
y’O-omvocMHnH-HS 

■5  c  M  ^  ^  S-O’s'^ 

‘■SStJ'So'S*; 

S2  »  2^  „  o  i  -  «l  5 

rtgS^OO'Iscloo 

‘o-^S-p-^v^nis 

§  £  §  ^  iJ  “  .2  „  5  2  2  ^ 

5*S^- 

n  •‘w.ti'®  ®  ^  C  U4SjQ 

8^2o122o-^-’"'"£^ 

^-o;22i  .  25  S'Si  >,£ 

g£|2Sll25g's| 

®io  j:*j 

*>®O__0/O  HrH  5^ 


o®2 

CCQ«O<0  4Ji»04J*HMj 

I  S  .  3  £  1 1  £  5  «  J  O 

■S|-o85^-^*,52o« 

>«  o-hom£ophc 

•5mc5o)c^q.c'^22 

■0««®ob)  oo2m 
6  ■wco® 

o^«ix2  *o««-HO£ 

O  <U00»T>«o  iS 

sil  I  £'5  II 

Q®SD«EH^Q.SZg2 


•H  ®  ®  <8 

mu 

®  73  ®  4J 

C  4S  W 

18  JJ  c 


-HOC 
>  C  Vi 
^  «  ®  « 
®  Vl  lO  iH 

m  5  -H 
_  c  o  g 
O'  W  -H 

C  4J  W 
•HOC 
4J  u  w  > 
m  -H  M  h 
•H  >  Vi  ® 
X  ^  P  JC 
«  «  U  4-1 

m  o 


«  o  4J 
Cf)  <U  <D  <D 
tp  tn  0 
.5  -  E  « 

•H  ®  j; 
fH  O  4J 
iH  144  4J 

so  V4 

2  ^  o 

>0  3® 

O  *0  73 
>1  -H  V4  ® 
4-1  *J  O  *4 
•H  -H  -H 

§§55 

<•-1  «  r-l 

44 

S®  u  n 

£  ®  -H 
4J  44  c 


C  .Q  O  « 

«  «  a 

.  TJ  -H  W 

®  ®  IQ 

cm  44 


W  -Q  73  I-I 

c  ® 

<0  44  o  73 

>o  O  n  u  -H 

•  >4  3  ®  3 

Oi  g  »  o 


,',  9  >4 

o  ^  ®  44 

<u  ®  -P  >  ® 

in  .c2| 

®  5  3  g  » 

•C  Q)  <U  74J  u  iu 

S  <2  “  5  ®  o 
2g2L  ®25,h 

®  2  5-5  « §: 

;g  2^  &  Ig  " 

<^®rH‘  u<44-2c 

OOO®  2o  2 

^wa)(c 

_<yo*H  t?oc*H 

£  "  “  *  ^2  I  g. 

1  >  ^'S  "85  i  * 

®JS,,  p  °«oc 

PCCO®  8)®®® 

C  C  -H  !-:  V4  Li 
•H  *®yS  ”« 

®5g2°9“'S 

2  O'  ®  S  2  *  ■> 

'®c®®  >0*00 
ww®73  2h5q, 
o  ®  «  13  O- 2  '3  73 

3  rtiirl  N  73  ®  44  M 

p  O'-O  ®  5  M  M  3 


3  §  5  ol  0. 


0'<H  ® 

O'  0.  U  43 


£''^f!S  ®o®» 

IM  g  2  ■'=  r.  " 

-  TJ  O  'H  jj  C  0) 

®  O  IH  V  O  P  •O 
S  ®  S-  •H  -H  O 

®73  ®44ff44,H  o 

£  Li44-H*'o  q. 

^  S  ?'^73-P  wp 

5j  iJ  ■;}  ®  p  c 

2  "p  .Q  p  P  <  ® 

■*■  S'  2  <0  “  p 

C  O  JS  r*  flJ  Vi 
OiPL4®.^L4  *3 

•p  «  a  P  g  »  O 

2  "p  04  -5  ®  ® 

2*i  2  >’iH.c-H  ® 

OCCPiijprHj; 
O  ®  -H  ®  -H  44 

<2  t;  m  73  g 

-POcmwcSo 

O  &  ®  ®-H  ®14444 


«  c 

S  -p 

C®  73 

£>  c 

■p-p  3 

1  o 

L  O  ®  L4 

S  o  c  O' 

O  o  lJ 

O  ®  ®  44  73 

1  I! 

S  "g  p  -p  ® 

2  ®  O  3  Di 

S  V  o'-p 
ft  §o  ®  “• 

a,  pin  c  p 
®  Pni  ®  o 

y  O'  4j 

V  «i  *  "p  ® 
* 

“  §s 

iS  ^  •H  o 

*  ^  <  p  o 

0)  M  o 

N  2  o  ®  * 
®  Q  U  C  O 
>  p  2  C  -H 

P  «  o  ^ 
o  o  m  o  I-I 

PS®  ® 

p  2  ®  p 

g  -o  g  ^ 

•>  S“’5'.o‘ 

^  <u 

®  «  ®  73  73 

«  “P  ■o  ®  c 
p  0  73  3 

*  2  o  -H  o 
p  S  >  p 
c  ■«  P  O  O' 

O  Ip  C  P 

1 5  2  “•  ® 

•p  "p  p  m  o 

3  >  3  -H  44 

o*  w  o 
®  O'  P 

®  2-255 

O  P  P  73  U 
•H  O  C  3 

&  5  -S  I  "O 

p  o  p  o  c 

®  o  -H  P  O 
w  t  5  O'  o 


>  •  ,-H  ^ 

-H  c  •hI'O  3 

a,  P  o  P  «|  c  0 

a  c  44  ®  ®  o  * 

S:2i(2Be|p« 


o.  ja  43  ®  2  - 

®  n  ®  4:  g  m 

*-hj;44oB.® 
0'®4S  ®  A-h-hS. 
C'5PPX4=3-h 
•p  p  p  »  O'  a 

2  .  o  p  «  «  >, 

•2^5_  c  sp-p 
S*QtJ*o  o  aid  O4 

*0  Id  ^  Oa  ^  Q 

O'  a®  *  Id  0) 

C  M  *0  C  ^  ki  c 

^  ^  <  Id  4J  Id  IB 

c  b*  Vi  u  to  *J  ^ 

3  ?  -H  «  >  M 

P  ^  •  c  <u  « 

4J  “H  »0|  O  O 

a  ^  O  i:  ol  Oj 

r-l  IM  »  o  UiJ^  r-l 

O  2  «  3  '«  A 

-OW'PWOgp 
g  2  .  ®  p  ® 

O  3  «M  44  c  *  g 

5  in  ®  2  "P  "O  >* 

p  3?  ^  c  ®  I-I  o 

®  CiP-H  ®44  P44 

6  -C  ®  p  U  A 
aP>03®573 
®®«44mc-p® 

?  E  Ip  C  g  44 

5 ®p|| 83  2 

g5  2  i*i  ®  g 


w  ^  dJ  »o 

«  ^l-p  g  S?  2113 
§5§2S 

^  t  O  Cl^ 

£  «  C  P  P  3  oj 
E444Aa2*0  ®® 

•P  -P  S'  C  ®  P  3 

3  »  ®  e  g  2  p  g 

•O^P^OA  5 

C  M  -H  flj  U 

07^>«50’|OP® 
•POp-P’^COOW 
m  f  rti»444'P‘PP 
«£  04  73*j73£  o  A 
30  0^353 

oc-Hx:  -  3^>oa 

W  AiP4444  0*0  C  m 
•pp-p®3L4COn 

Q-QSEBIO'AoR 


■C  o  c 

O-  1  Ip  A 

3  M  a 
JL  ®  ^  3 
*  Ip  o  o 

®  "S  O'  8 

•o  64 

p  I  p 
0  ®  O  ® 
M  1*1  J= 
p  ®  (N  p 
C  43  O 


P  O  -P  Ip 

3  P  P  A 


4C  P  Ip 
POP 
..  C  04-» 


®  O'  o  o 
O  c  1*1  n 

•p  -p  IN  m 
>  73 

P  3  ®  C 
®  *4  iP  O 

»  O  O  -P 
C  -P  p 

®  Ip  P  o 

43  p  ® 

p  2  <  w 

Ip  73  73 
O  O  C  C 
®  ® 
m 

P  VO  o  M 
o  Ip  A*  Oi 

RiJ, 

w  *4  ®  aH 
®  1*1  *4  iP 
.  ,  O  ® 

P  ®  -P  X 
®  "P  P  "O 
43  43  p 
■y  «  <  >4 


r4  0  O  g 
•p  M  IN  5 
A  2  IN  Ip 


Federal  Register  /  Vol.  44.  No.  215  /  Monday.  November  5, 1979  /  Notos 


63907 


i-t  4J  C 
O  3  O  ~ 
<0  O 

4J  4J  ID 
O.  T)  O  ~ 


O'  0<  N 

X  <0  .  „ 

0)  U  Ft  C 
r-l  Ifl  O  O 
D.  O'  *>  -p* 

3  9*  'H 

•0*30 

g  Ft  V 
0)  0  Ft  (0 


3  rd  3  ^ 

E  rd  O  4: 

•3  18  Ft  O 
C  "rH  3 
•rd  >0  O  0) 

e  c 

(8  * 


Ft  C  O 
£  -rd  01 
dJ  m  >  01 

2SIS 


C  18 

O  01  Ft 

U  M  01 

3  ax 
c  00 

O  Od  dJ 
•H  O  Ft  -H 

*J  -H  » 

<8  0)  0)  10 
C  10  X 

■rd  18  F>  0) 

3  Ft  a 

i-t  Ft  O  -rd 

,-1  O  *J  ~ 

•H  4d  ed  Ft 

10  3  -H 

0)  >t  Ft  E  <8 

dJ  rd  -rd  dJ 

nj  dd  <8  0)  0) 

3  c  dJ  > 

tjt  0)  (0  18  « 

0)  td  XX 

•O  c  *0  dJ 

18  0)  0)  10  . 

>  c  E 
10  c  o>  Q  o 

18  O  X  o  , 

«  !3  ^  ^ 

e  IQ  >0  <0  O 

o  0)  ®  '*d 

•H  dJ  «  X  . 

dj  18  (0  10  V 

tl  o  3  -rd  X 

«  5  c  dJ 

to  <H  O.  -H 

dJ  tid  *0 

Ft  to  ^  c 

•ed  ®  >t  O  18 

«  ■*=  2  « 

*d  o  18  •g 

to  dJ  to  10  18 
•H  (0  Ft  ® 
£  S  «  -ed  X 
o  to  o  18 
18  V  d-l  V 

01  rd  C  to  X 


U  18  o 

td  >1  'id  Ft 

5  ,  -g  «Fd 

«  dd  c 

5  *0  ••d  <8 
to  V  p 

rd  V  *  Ft 

£  rd  Ft  C  dd 

U  O  V  o  B 

18  Ft  X  o 

5  dj  *J  o 


O  >1 

<8  *0  dd  • 
Ot  18  C  <3 
0)  0)  ®  r*! 

Ft  Ft  1 
to  «  O 

to  dd  >Ft  rd 
8)  -id  4d  rd 
o  E  -rt 

o  E  *0  c 
18  V  O 
a  to  -rd 

ttd  -rt  dd 

00  o 

dd  dd  ® 

c  c  tn 
o  dd  0) 

g  H 

dd  «  Bt  H 
18  E  "t  g 


ltd  ®  X 
C  XU 
o  O  dd  3 

L)  -rd  to 

Ft  Idd 

01  dd  O  * 
XU  V 

^  8)  0)  •g 

rd  O  O 
«  C  U 
•  0) 

§•  C  dd 

•o  ®  c 

rd  C  dd  « 

X  3  C  C 

O'  o  P  -  « 

.  Ft  Ft  S  3 

ro  a  <8  E  U 


rd  dd  <0  "O  dd 

10  (0  Ft  C  C  to 

•rd  18  O  18  18  ‘rd 

dd  a'v  X 

C  "O  »  «  « 

8)  81  C  *0  U 

0)  £  18  «  c  « 

in  4d  rd  18  X 

8)  dd  rd  C  dd 

ltd  C  <8  ® 

8>  O  V  dd  dd  O' 

S  E  to  C  C 

(8  to  Bt  C  -rd  -H 
dd  -H-’H  18  dd 
8)  C  3  E  dd 

o  81  O'  ®  ■'d 

(8  E  oi  X  *  E 

a  ®  Cm 

(0  Ft  rd  O  O  0) 

•rd  18  X  -H  a 

O'  3  c  X  , 

C  O’  o  -X  JS  Ft 

■rd  ®  -H  O  Ft  O 

Ft  X  C  ®  >M 

Ft  -rl  a 

o  ®  *0  to  0  to 

»  X  *0  -rd  •rd 

X  <8  ®  to 

•O  O'  <dt  18 

c  (0  ud  c  n  X 

18  X  -rd  -H  to 


rd  «  X  «  ^ 

•rd  0  O  O  X  > 

JJ  (8  3  -rd  O  (8 

rd  a  Ft  >  X  E 

Ifl  to  X  It  to 

10  Ifl  8)  -H  M 

81  O'  C  to  X  C 

u  c  0  .  ^  o  • 

o  -rd  O  Ft  18  -H  •g 

18  X  «  X  0) 

10  0)  £  0)  18  O' 

X  -H  18  O'  S  Ft  C 

c  X  ^  -H  X  «  5 
8)  8)  X  •ox 

i  *  X  C  -H  o 

Qi  8)  *rl  18  O  w  c 

•rd  £  •rd  C  3 

9  X  £  IX  X  O 

O'  o  O  18  u  c 

(l)  ltd  -rd  •"•  ,  '2 

M  £  X  *rd  1)  18 

>  C  18  to  E 

.  8)  X  V  « 

C  .  Ft  I  M  .C  X 

•St'.S^-S*^  O 

m  IX  §  §•  ®  X 

■3  S  «  !51u 

m  ro  ^  a  <8 

•H  0  o  ®  ix  ®  a 

o  x  O  C  -H  X  o 


£  lx 

.  O  £  O 

ecu, 

•X  «  -H  X 
5  X  .c  tH 

K  *  2 

81  ® 

X  ®  W  ® 

U  •O  X 

o  ®  S 

X  ®  o  ® 

•H  ^ 

0}  O4  O'  ^ 

I  a  c  10 

O  *0  -H 

8^  4^  .C 

r-l  c  w  o 

lO  <0  ^ 

^  CO  01  ^ 

sQ  <0 

,c  w 

I  c  0)  -4^ 

rg  S:.S  8 

»  ®  rX 

t  X  w  •  „ 

J  -X 

D  X  -rd  ® 

•o  -  c 

:  5  S  o  •g 

J  •  g  10  ® 

*  2  *2  . 

u  C  X  8  C 

^  .H  rrd  rd  O 

0X3  -rd 
c  u  gi  •X 
M  O  X  c  ® 

0  o  •x  -H  X 

O  X  -X 

>,  o  ®  •x 

Ft  X  «  iX  -x 

O  C  .Q 

X  "O  .c  u  ^ 

w®g'X.c 
H  X  3  ®  ®  • 

C  O  W  u  X  *0 

8)  ® 

18  a  X  c  ^  g 

5<  18  H  £  3 

5:  +3  X  <0  « 

MO)  «  ®  .0 

£  £  X  £  X 

c  X  u  c 

O  c  ®  ®  o 

X  fl)  X  *0  lx  "d 

o  X  C  lx  X 

rrt  O  ®  ®  0) 

®  c  a  ^ 

X  0  E  *  2  "i 

8)  rH  -X  X  .0  rd 

rrd  X  *X  'X 

rd  18  W  3  X  ,0 

10  X  -x  p  -  ® 

C  ®  X  c  .c 

o  a  X  -x  0  ® 

o  O  Fd  U  S  X 


£  X 

0  "g  c 
•  X  c  ® 
m  a  ®  E 


W  O 
C  X  m 

®  2 
£•00 

O  ®  X 
X  X  u 
rd  «  3 

«  a-o  ^ 

.88. 

c  « 

o  w  O'  ® 

•rd  18  C  C 
10  -H  -rd 

0)  *0  •o  rd 
3  X  C  ® 

o  (8 . 3  •o 

to  N  O  •x 
■X  18  X  3 
O  £  O'  O 


®  c  o 

"O  -x  ® 
•rd  X  *0  •g 

>  10  c  o 

•X  X  ®  u 

•O  3 

C  O'  X  .x 


o  c  ®  ® 

■X  O  rC  *3 
■o  X  X  X 


63908 


_^gderal_Reggter^/  Vol.  44.  No.  215  /  Monday.  November  5,  1979  /  Notices 


V  a  3  v 

8  c  la  at 

(U  h  jQ 


SI  ><  73  0) 

c  4J  S  "o 

•H  ®  3 


3  <a  c  n 

O'  C  4J 
fo  <a  04 
®  M  ® 
X  ^  73  O 
*J  -P  C 

t-l  o  o 

®  IS  ->4  u 
CD  ®  (0 
3  jr  7)  ® 
>0  J3  la 

u  ®  ® 

®  x:  *M  £ 

a  4J  0  t> 


O'  ^  u 
iM  c  3  ® 
0  a  c 


3  3  H 
<M  o  M  O 


®  M  4J  •W 

£  <0  ifl  <M 


®  6  ® 

•H  «  4J 
A  4J  •  in 
3  m  w  >4 
'p  >■  V  w  >0 

•H  (I)  to  IB 


to  0)  6  V  la 


C  C  44 

^  -H  O'  ®  O 

0)  18  H  C 

S  M  M  o  x; 


.  q  .  c  x:  H 

q  *J  44  -H  M  4J  I 

p  Ox:®  rH 

to  p  'o  v 

■3  S  S.  J  §  S5 


5  S  3  “•  !  S 

I  '5  C  r4  M  -H 

I  0  4J  ®  44  ®  r4  Q 

I  «  >  4J  ® 

‘  •H  ®  ®  ®  iH  M 

2  W  M  J4  S  «  4J 

0  a  a  3  o 

44  ®  W  44  ->4  ® 

M  £  w  o  4J  x: 
'HO®  y  *3 

M  -H  M  £  ® 

<u  «  a  u  M  4J 

2  •  »  c  a  -H 

<0  O'  ®  -H  g 


u  .  » 

®  O'  ® 

O'  c  M  x: 

•H  iH  X) 
»4  73  fl 


9  K  « 

t  44  ®  X) 

Q4 

4  ®  C  ®  • 

>00  to 

C  ®  D< 

;  o  n  73  c 

>  o  *J  -H  H 

;  m  >  73 

<  m  ®  O  rH 

■HP  M  -H 
I  x;  a  3 

44  "O  J3 

I  -10 

I  IM  ®  44  73 

O  -H  ® 

I  44  73  44 

I  »  C  « 

I  U  ®  <8  44 

S 

p  i'c.'il 

®  W  -H  "S 
u  44  x: 
0  44  -fX  ® 
<  O  73  l4 

c 

44  O  c 
•  a  o  H 
to  O 

to  V4  (0 

«  O'-H  g 

he®® 

44  H  £  *4 
U)  ^  44  n 

44  h  ®  n 


_  44  »  ®  o  c  ® 

S  73  o  c 

o  44  ®  o  n  -H  -H 

•H  O  73  O  3  44  r-l 
to  -H  iH  -rl  ® 

to  «  >44  a  'O  73 

g®  O  n  c  -H 

h  h  O  O  o  3 

®  ®  a  S  44  y  (71 


O  C  C 
«  W  -H 

E  > 
«  a  ®  o 
B  44  h 
h  ®  n  a 
o  x;  >.  a 

c  44  w  ® 


*)  ’x  ** 

M  ®  h  • 
>1  ^  ®  C 
n  44  44  0 
^  «  -H 

>  73  ®  44 
S  5  ^  U 
Q  18  O'  3 


O  «  > 

C  e  O 

^  0  h 

>4  -H  a 

®  44 

g  u  >, 

®  ®  • 

2  S  "O 

S  C  44  ® 


>1  *  3  73 

8)  O'  o  c 
c  x:  8 
44  -H  44 
C  N  r-t  >0 
®  ■•■I  ®  ® 
>  to  rH 

g’s.sS 


•H  h  y 
K  o  0  w 

®  <44  r-t  « 


®  ®  73  O 
-4  H  ®  -H 

h  h  44  44 
®  ®  «  y 

^  ^  rH  ® 

«  «  ®  c 
E  E  h  c 


Q  _  C  44 

73  ®  o 

y  * 

•H  73  ®  W 
E  3  h  >0 
O  -•  -h  0 

§0  3  x: 

®  O'  44 
Oh®® 

«  a  h  g 


to  t)  y 
■H  O'  44 
X  73  C  » 
®  3  V  ® 


O  m  h  c 

®  «  -H 

®  h  a 
a  -H  ®  e 
3  3  73  « 

®  S'  o>£ 

>  h  C 
■H  H  h 
44  n  73  ® 
O  44  rH  c 

®  o  H  c 
44  ®  3  8 
44  n  XI  g 
®  o 

r  h  44 
44  a  «  c 
to  a  ® 

O  C  H  h 

000® 

■H  -H  44 

«  44  e  44 
x:  ®  3  -H 
44  44  g  73 


Federal  Register  /  Vol.  44,  No.  215  /  Monday,  November  5. 1979  /  Notices 


63909 


lU 


Q.  O 
(0  10  N 
i,  -H  . 
W  kl  pH 
0)  O  pH 
m  Ji  £  o 

lO  U 


>, 

U)  10  u 

M  0) 

u  £  m  *1 

lO  U  -H  -H 

V  <e  £ 

U  4J  Eh  £ 


lO  V  io  O' 

O  £  <0 

•pH  *J  O'  H 


o  0, 

C  C  <M  -H 

•H  a»  a 


V 

o  tH  '6  «) 

4J  «  IH  o  pH 

pH  O  W 

9)  a  3 

M  C  •  >.  O 

O  C  4)  A 

pH  10  kl  Q, 

O  3  TJ  <0 
0)  4J  0)  kl 
10  £  X  k>  k) 
4>  k)  -H  H 
0.  <ki  ja  V 
•H  m  -^  £ 

a  o  01  £  kJ 


•rt  "O  W  C  » 

kJ  X  01  kJ 

ki  10  0)  01  01 

0)  01  O'  .Q  ^ 

>  k,  « 

jQ  C  0)  01 

u  o  >  u 

01  O  £  <0  C 

k>  kJ  Q,  .C  ns 

<01  H  k> 

E  01  10  (0  M 

10  pH  ^  'H 

•H  ja  >ki  (0  "o 

•O  -H  pH  k, 

k>  OS  kJ  01 

pH  a  10  £ 

pH  0)  U)  k> 

ns  u  c 

S  <0  -H  ki  0) 

(/)  3  ns  kt 

CO  k)  £  0) 

pH  ki  ja 

•  0)  3  3 

CO  ki  (0  c 


CO  ki  >1  0)  ns 

Oi  <0  kl  k, 

0<  pH  S  kl 

ns  ki  CO 

ki  3  £  -H  CA 

kl  O  U  £ 

•H  ki  "O 

I  OH  01  4=  Oi 

O  so  »  kl  pH 

3  O  OH 

CO  kl  »  OH  H 

CO  X  o  TJ 

O  H  pH  10  0 

pH  Oh  Oh  -H  s 


ti  Sh  C  O' 

Q.  Oi  *pC  C  . 

g*.  £  ki  -O  H  , 

•n  U  ns  C  kl 

c  ^  ns  CO 

01  -H  kl  3 

i:  01  I  Oi  CO  -i-i 

Eh  a  CC  £  kHTS- 
O  \  kl  0)  ns 

pH  pH  T3 
•  CO  Oh  C  kH 

kl  E  O  3  O 

3  01  O  OH 

O  J3  ki  >,  <0 

ki  OH  ki  c  CO 


ki  ja  6,  0  0)  s 

ki  &  pH  O'  ' 

01  *0  pH  0)  "O 

CO  Oi  CO  >  Oi  Oi 

O  pH  x  . 

pH  c  01  01  S  ki 

pH  Oi  £  .C  0 

■H  3  ki  ki  C  CO  , 

>  pH  £  Oi 

OH  O'  CO  IQ 

CO  C  C  Oi  -H 

TS  -H  -H  CO  .  > 

•H  (0  ns  }  o 

pHfnsoiOkH- 
O  ki  Oi  ki  pH  Oh 

CO  Q  ki  u  Oh 

.0  o  c  »  ■ 

»  C  -H  OH  o 

ki  Oi  IH  O  pH 

C  ki  ki  OH 

Oi  10  Q  £ 

•H  .  O  ki  OH  ' 

u  >H  Oi  OH  a  0  I 

•H  ki  C  Oi 

Iki  -H  'H  ki  IQ  CO 

Oh  O  pH  Oi  U  • 

3  0  a  Oi  -H 


0  ki  C  CO  ki 

c  ki  -a  -H  Oi  Oi 

01  I  CO  ki 

to  ki  Oi  ^  ns  o 

•H  ns  £  \  Oi  ns 

3  ki  pH  ki  ki 

£  o  ns 

ki  *3  OH  O  Oi  £ 

a  c  0  ki  TS  o 

Oi  <0 


ki  OH  a  pH  ki 

ki  ppH 

•ki  OH  kl  0)  pC  Oh 

M  o  o  a  »  o 


pH  C  C  01 
£  Oi  O  ki 
3  TS  3 

a  -H  CO  ki 

CO  Oi  X 
C  Oi  ki  -H 
•H  ki  -H  Oi 
3 

£  C  cr  Oh 
(S'  -H  Oi  o 


ki  Oi 
0  U  I 
Oi  C  U  Oi 


O'  CO  ns  3 
C  E  3  O 
■H  Oi  CO  -H 
TS  ki  3  ki 


•H  U  ki 

TS  c  ns 
01  C  01  c 


O'  01  ki 
ki  O'  £  -H 
ns  C  ki  3 


X  ns  H  c 
■H  01  ns 
Oi  £  Oi 
ki  CO  ki 


3  3  -H  3 
O'  -H  OH  E 
Oi  TS  -H 
ki  ns  O'  X 
a  ki  c  10 
to  -H  E 


ki  £  ki 
W  U  CO  Oh 
>.  3  U  O 
CO  CO 

01 

>  •  .  ki 

3  CO  CO  10 

Q  O'  O'  E 

I  C  C  -H 
Oi  -H  -H  ki 
£  TS  TS  to 


ki  O  to  3  O  O 

0  0  ki  O  pH 

ki  OH  01  to  X  Oi 

to  E  -H  to  to  . 

to  ki  3  Oi  tkl  -pH 

Oi  C  pH  tN  £ 

to  ns  Oi  £  pH  pH  F 

I  -H  ki  £  O  ns 

ki  to  Eh  ki  C  >i 

c  a  o  pH  . 

>,  o  -H  Oi  Oi 

pH  o  .  Oi  ki  ki  ki 

I  pH  O  O'  C  ns  3 

ns  O'  ki  ns  01  E  B 

3  C  01  E  >  -H  -H  . 

T3  -H  N  H  C  X  E 

ns  c  ns  O  O 

ki  -H  O  ki  O  ki  ki 

O'  ns  kl  >0  a  Oi  . 
E  o  a  a 

TS  Oi  O'  Oi  ki  lO 

Ski  c  to  m 

•H  ns  ki  to  c 

p  pH  Oi  ns  -H  O 

<0  Oi  pH  ki  p-t  pH 

Oi  ki  ns  O  -H  ><  pH 

ki  3  Iki  c  E  ki  ns 

ki  C  -pH  -H  0  O' 
ns  -H  >,  to  ki 

ki  E  pH  Hi  ns  o 

to  pH  o  to  >  pH 

ki  ns  c  pH  lO 

to  01  3  pHki- 

•pH  a  TS  to  Oi  3 

ns  Oi  ki  ns  O 

£  to  ki  o  ns  £ 

to  c  O'  TS  ki  ki  ns 

3  0  O' 

pH  pH  B  CO  Oi  IkH  to 

•ki  pH  01  ki  O'  -H 

•0  £  01  ki  01  ^ 

0)  O'  ki  to  10  E  2 

£  0  £  -pH  O  . 

ki  O  TS  pH  O  ki  pH 

m  c  O  to  tki 

ki  ns  -H  01  ' 

,  01  tki  O'  TS  O'  .X 
ki  O  to  E  ki  « 

•kH  TS  -pH  £  <0  V 

ns  Oi  B  >  ns  £  a 

ki  o  ns  Oi  o 

CO  ns  u  CO  a  CO  Oi 

TS  ki  Oi  -H  £ 


U  «  »  ki  01  Oi  TS 

Oi  Oi  Oi  ns  £  £  B 

to  a  tki  3  ki  Eh  ns 


Oi  '  ki  £ 
£  to  CO  3 
ki  ki  O  ki 

e 

>H  Oi  pH  Oi 

£  E  ns  £ 

01  ki 
>.  O'  Oi 
>  pH  C  Hi  to 
ki  10  3  ns 

Ski  c 

ki  -pH  >, 


•kl  ki  kH  3 
■H  Oi  01  o 
C  pH  a  3 
O'  ki  E 
•pH  3  CO  -H 

to  O  B  ki 

TS  ki  pH  S 
Oi  to  pH  U 

u  o  ns 

B  E  (S'  to 


ns  ki  Oi  ns 
£  Oi  O'  os 

O  pH  ki  ki 

to  ki  ns  Oi 
•H  3  £  £ 
TS  0  O  ki 


63910 


Federal  Register  /  Vol.  44,  No.  215  /  Monday,  November  5,  1979  /  Notices 


Federal  Register  /  Vol.  44.  No.  215  /  Monday.  November  5. 1979  /  Notices 


63911 


a>  pH 

•a  <1-1  V  •  ^  v 

0)  £  (V  rH  lO  Vi 

4J  >1  4J  lO  »  o 

Vi)  Of  <w 

•H  O  6  10  £ 

Qj  t}  4-)  (0  U  'O 

B  0)  C  >1  C  -H 

o  4J  -H  4J  V  -H  V 

o  V  c  jc  I  x: 

•H  01  V  4J  b 

-  O'  S  v 

C  '  V  Ji 

a 

a 


V  a 

i 

u  0 


IM 


O'  flJ  pH 

^  c  ^ 
0  i<  -H  o  fl 

Vi  U  C  4J  i: 


CO  E 
V  V 
>  *J 
10  to 


4J  3 

o 

V  j: 

£  w 


c  10  4J  pH  3  lO 

V  C  <0  <0  4J 

£  •  0)  >  (0  to 

U  >  -H  V 

3  n  S 
D*  a  o 


C  U  £  V 
4J  (O  '  (0  (0  U 


10  (0 


a  V  w 

lO  >  Vi 
O  V  3 


4J  O  C  V 

(0  Vi  «  E 
«  O'  a  >0 

4J  CO  (0 


pH  -H  4J  U  V 


0)  $  <44  Vl  01 


-O  4J  V 
C  -H  to 
10  »  10 
£ 

0)  to 
4J  a  V 

(0  lO  £ 
lO  Vi  4J 
3  4J 


■o 

V  a  v  V 
a  c  VI 
a  >0  -H  o 

10  lO  <44 
<0  4J  v 
0)  C  4J  £ 
Ji<  <0  <0 

O  (0 

E  <0  C  V 
(0  V  E  £ 


O'pH0J£'HO'H  0)'44  rH  I0£Vl-iH 

(oiocvJOOE  a-p4  al0)4Ji0'O 


V  £ 
>  4J 

o 

o 


V  v 

Q  •£  <0 
(0  pH 
O'  O  3 
C  -H  O 
•H  tJ  £ 
4J  C  to 

to  -H 
•H  c 
X  c  o 


V  4J  C  V 


•H  C  V  4J  . 
£  £  X  £ 

£  Vi  O  0)  4J 
•H  O  lO 
<41  (44  44  >1  pH 
£  £  pH 
.  PQ  <0 

(0  0)  T)  $ 
V  Vi  >1  0) 

a  -H  pH  O  <44 
•H  3  V  C  O 

a  0*  £  0) 

V  <0  TJ  C 
O'  Vi  3  H  O 
C  O'  >  -H 

■H  £  0)  0)  £ 
44  (0  "O  <« 
to  £  lO 


C  T3  H 

■S  §  t 

•POO) 


e  M 

01  a> 

p  p 
V)  ^ 


§ 

S  -H 


Ck  B 
0) 
^  P 
(0  0) 
p  >t 
M  U 
O 

g;^ 

0  O 

CO 

01 


(0  <6 
01  JZ 
>  P 
(0 

0)  (0  (0 
•H  01  TJ 
CO  P  « 
<0  O 
C  O  ^ 


Q«  O 
CO  0^ 

c  a 


CO 

cul 

B 

CO 

•H 

§ 

O'  * 

■S  s 

*0  -H 
«H  CO 

0  "O 
E  C 

0)  G 

U  0 

i 

Age 

air 

nt 

u 

9 

0 

U  9> 

g 

o 

II 

01 

JZ 

Eh 

CO 

P 

§ 

Id 

« 

a  ~ 

‘H 

P 

0  U 

& 

•SpS 
•  ^ 

S 

K 

0  *0 
.•§ 

M  -H  -H  O  -H  C  P  <0 


>  V  U 
O  C  O 
U  0  JZ 
Q«  O  » 


a  9 
9  M  ^ 
CO  p  j: 


M  Q«  O 


O  CO  16  :3  O 


*0  „ 
S  8 


CO  P  0)  CO  lO  o 


Qi  O4  *9 
01  01  X  C 
C  CO  0)  « 


U  0) 

01  i) 


Identifying  Existing  Conditions  Problem.  The  entire  DWV  system  is  not  leak  tight  when  tested 

by  methods  (a)  and/or  (b)  ad)ove ,  or  the  major  elements  of  the 
(a)  If  the  existing  DWV  system  appears'  to  be  watertight  and  in  DWV  system  are  not  leak  tight  when  subjected  to  a  pressure  of 
sound  condition,  consider  performing  no  tests  for  hydraulic  5  psi,  by  method  (d)  above, 
integrity. 
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Test.  Evaluation  of  installation.  Criterion.  The  drainage,  waste  amd  vent  system  shall  not 

under  conditions  of  normal  use,  emit  sewer  gas  and  foul  a: 

Hydraulic  Integrity.  or  eject  suds  or  liquids  inside  the  building. 
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Requirement .  The  drainage,  waste  and  vent  system  should  accept  Discussion.  The  overflow  of  sewage  in  buildings  from  backflow 

and  transport  spent  water  and  liquid  in  a  safe  and  efficient  effects  is  a  serious  malfunction  of  plumbing  and  sewerage  systems 

manner.  and  should  be  remedied  during  the  rehabilitation  process,  if 

required. 
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c)  Others 


as  depicted  on  Table  A,  Table  B,  and  the  field  drawings  and  notes.  The  A  "non-standard"  small-scale  test  can  be  used  in  special  c 
finial  evaluation  process  is  essentially  a  more  refined  and  detailed  sizes  need  only  be  10-25  sq.  ft.,  while  full-scale  tests  r 
version  of  the  preliminary  evaluation.  Wien  necessary,  provisions  must  sanples  of  either  100  or  180  sq.  ft.  in  size.  'Riis  aiell- 
be  made  to  upgrade  existing  building  conponents  to  provide  the  required  best  suited  for  testing  non-load  bearing  asseniilies  agains 
level  of  fire  resistance.  transmission  only. 


63930 


Federal  Register  /  Vol  44,  Nof  2i5t‘7  Monday.  November  5. 1979  /  Notices 


iS  4J  *0 

a.S^2SSS§ 
s|s  I’ll 
■yaiS'io-H^P'S 


c|§ls^J‘§ 

-H  >  -H  p  .do 
_  t!  «  fi  «  P':H 


^■8551311.1 


lisi 


^-4i  S*''"  3il 
0) 

rH  cn  E  4J  rH 

®  gj|  s.§l 


0)  ^  4^  (Q 

«  g  -jl  O  'U 

2  2  S 

wli 

^  .5  ”  S  u 

i§|g'3| 

O  W  -H  -H  »H  flJ 

8  «  P  2* 

&  O  CO  m 
®  (0  -H  »Q 

CO  M  p  B 

•'^Ph'25 

O  O  -H  S 

2'§l  . 

^  u  -d  I  ia  2 
■d  I  -3  S  5  2 
P  o  2  0)  xl  2 


ml 


p'§e|i8l^^2 

>1  <HSa  7pco  -H 

rHP4JQ  Q)  0-HM4U-I 

PP”5.SSpOc 

!•«  2  i  "’o-^  ^  s  2"^ 

!3§-6  >,'S';3i'i5^ 

g-p«g^|^  J2'S 

<o<0  'O  Uc**-<!U  10 

^W-HUEOoiligi 

S  Sifl  g  S'^'^  ainSfl 

■y  _  -i  fei  p. 


J)  ^  lo  S  ^  *0 


o  |.2  did  2  Qi 

I  od  |.s  p.2^1  ° 

i  a 


m. 


g  CO  (D  & 

•S  to  4J  -5 

0)  -H  4J  05 


g  6  c 

Ulfi 


CQ  2  O  0  O' 

g  S  » 'O  w 

g  -H  c  P  •U 
p  .H  a  >  Q 

•S  2  M  (0  S 

pap 

^iciiss 


Q  S;  O 
Q  ^  • 

a> 
CJ). 

ta 

o 

cj>  5J 

tr  eo  fc 

^  t<  4A  Q 

1,  Cl 
^  V  c  ;y 
r-,  to 


One  of  the  fire  endurance  test  criteria  is  the  ability  of 
a  load-supporting  eleroent  to  carry  its  design  load.  The 
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a)  The  layer  of  plaster  is  increased  and  thus  there  is  total  resistance  to  heat  flow  of  the  new  slabs  has 

a  gain  of  fire  endurance  (Rule  1) .  be®"  increased  due  to  the  replacement  of  a  1^  of  hi^ 
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iterials  and  so  fixed  that  the  padcing  material  will 
)t  fall  out  when  it  loses  its  water  of  hydration. 
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86.  Menzel,  C.  A.,  "Tests  of  the  Fire  Resistance  and  Stability  of  Fire  Committee,  1st  ed.,  Chicago,  PCI 

Walls  of  Concrete  Masonry  Units,"  Proceedings  of  the  American 
Society  for  Testing  ttaterials,  Vol.  31,  Philadelphia,  1931, 
pp.  607-660. 
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SECTION  I 


WALLS 


INTRODUCTION 

The  tables  and  hlstograas  which  follow  are  to  be  used  only  within  the  analytical  fraaework  detailed  In  the  main 
body  of  this  Guideline. 

Hlstograas  precede  any  table  with  10  or  aore  entries.  The  use  and  Interpretation  of  these  hlstograas  la  explained 
In  Section  II  of  the  Guideline.  The  tables  are  In  a  foraat  slallar  to  that  found  In  the  aodel  building  codes. 

The  following  exaaple,  taken  froa  an  entry  In  Table  1.1.2,  best  explains  the  table  foraat. 


I  tea 

Code '  Thickness 


W-4-M-50  4-5/8" 


Core:  structural  clay  tile;  See  notes 
12,16,21;  Facings  on  unexposed  side 
only;  see  note  18. 


3.  4.  1/3 

24 


1..  Itea  Code:  The  Itea  code  consists  of  a  four  place  series  in  the  general  fora  w-x-y-z  In  which  each  aeaber  of 
the  series  denotes  the  following: 

w  >  Type  of  building  eleaent  (e.g.  W-Walls;  F'Floors,  etc.) 

’  X  ~  The  building  eleaent  thickness  rounded  down  to  the  nearest  one  Inch  Increaent  (e.g.  4-5/8”  Is  rounded  off 
to  4") 

y  •  The  gg^ral  type  of  aaterial  froa  which  the  building  eleswnt  Is  constructed  (e.g.  M>Hasonry;  W-Wood,  etc.) 
z  •  The  itea  nuaber  of  the  particular  building  eleaent  In  a  given  table 

The  Itea  code  shown  In  the  exaaple  W-4-M-50  denotes  the  following: 

U  •  wall,  as  the  building  eleaent 

4  •  wall  thickness  in  the  range  of^  4"  to  less  than  5" 

M  •  Masonry  construction 
50  •  The  50th  entry  In  Table  1.1.2 

2.  The  specific  naae  or  heading  of  this  coluan  Identifies  the  dlaenslon  which,  if  varied,  has  the  greatest  lapact 
on  fire  resistance.  The  critical  dlaenslon  for  walls,  the  exaaple  here.  Is  thickness.  It  Is  different  for 
other  building  eleaents  (e.g.  depth  for  beans;  nembrane  thickness  for  sone  floor/celling  asseablies).  The 
table  entry  Is  the  naned  dlaenslon  of  the  building  eleaent  neasured  at  the  tine  of  actual  testing  to  within 

+  1/8"  tolerance. 

3.  Construction  Details:  The  construction  details  provide  a  brief  description  of  the  unner  In  which  the  building 
elcMnt  was  constructed. 

4.  Perforaance:  This  heading  Is  subdivided  Into  two  colunns.  The  coluan  labeled  "Load"  will  either  list  the  load 
that  the  building  eleaent  was  subjected  to  during  the  fire  test  or  It  will  contain  a  note  nuaber  which  will 
list  the  load  and  any  other  significant  details.  If  the  building  eleaent  was  not  subjected  to  a  load  during 
the  test  this  coluan  will  contain  "n/a"  which  aeans  "not  applicable". 

The  second  coluan  under  perforaance  Is  labeled  "Tlaw"  and  denotes  the  actual  fire  endurance  tlae  observed  In 
the  fire  test. 

5.  Reference  Nuiaber:  This  heading  Is  subdivided  Into  three  coluans:  Pre-BMS-92;  BMS-92;  and  Post  BMS-92.  The 
table  entry  under  this  coluan  Is  the  nuaber  in  the  Bibliography  of  the  original  source  reference  for  the  test 
data. 

6.  Notes:  Notes  are  provided  at  the  end  of  each  table  to  allow  a  0K>re  detailed  explanation  of  certain  aspects 
of  the  test.  In  certain  tables  the  notes  given  In  this  coluan  have  also  been  listed  under  the  "Gonstruction 
Details”  and/or  "Load"  colunns. 

7.  Rec  Hours:  This  coluan  lists  the  reconmended  fire  endurance  rating,  in  hours,  of  a  building  elezwnt.  In  soae 
cases,  the  recoaaended  fire  endurance  will  be  less  than  that  listed  under  the  "Tlae"  coluan.  In  no  case  Is 
the  "Rec  Hours"  greater  than  given  in  the  "Time"  coluan. 


63948 


Federal  Register  /  Vol.  44,  No.  215  /  Monday,  November  5,  1979  /  Notices 


NUMBER  OF 
ASSEMBLIES 


11  10  9  16 


U/LIS  -  VASr'IRV 


Thickness  -  4"  or  less 


The  r.uaber  In  each  box 
Is  keyed  Co  the  last 
nusiber  In  the  Item  Code 
column  in  the  Table. 

For  example: 


FIRE  RESISTANCE  RATING  (HOURS) 


MASONRY  HALLS 


Walls  Less  Than  4"  Thick 


Irerformance  I  Reference  Number 


Item 

Code  Thickness 


Construction  Details  I 

Solid  partition;  3/4"  gypsum  plank  - 
lO'x  1*6";  3/4"+  Eyp#i.a  plaster  each  side. 


Concrete  block  (18"x  9"x  3")  of  fuel  ash,  port 
land  cement  and  plasticizer;  Cement/sand 
isortar. 


Solid  gypsum  block  wall;  No  facings. 


Solid  gypsum  blocks,  laid  in  1:3  sanded 
Bsum  mortar 


Magnesium  oxysulfate  wood  fiber  blocks;  2" 
thick;  Laid  in  portland  cement-lime  mortar; 
Facings:  of  1:3  sanded  gypsum  plaster  on 

both  sides. 


■Magnesium  oxysulfate  bound  wood  fiber  blocks; 
3"  thick;  Laid  in  portland  cement-line  mortar; 
Facings:  of  1:3  sanded  gypsum  plaster  on 

both  sides. 


Clay  tile;  Ohio  fire  clay;  single  cel' 
thick;  Face  plaster  5/8"  (both  sides)  1:3  sand¬ 
ed  gypsum;  Construction  "A";  Design  E. 


Pre-  Post-  Rec 

Load  Time  BMS-92  B.MS-92  BMS-92  Notes  Hours 
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I  TABLE  1.1.1 

MOTES 

1.  Eallur*  Boda  -  flaaa  thru 

2.  Pataad  2  hr.  flra  taac  (Crada  "C"  f Ira.  rat.  ~  Brlttah). 

).  Paaaad  hoaa  atraaa  Caat. 

4.  Tattad  at  MBS  uadar  ASA.  Spac.  Mo.  A2-1914.  Aa  non-load  baarlng  partltlona. 

5.  Taatad  at  MBS  undar  ASA  Spac.  No.  42-1934  (ASTM  C-19-33)  axcapt  that  hoaa  atraaa  taatlng  uhara 
carrlad  out  uaa  run  on  taat  tpaclaana  axpoaad  for  full  taat  duration,  not  for  a  raducad  parlod 
aa  la  contaaporarlly  dona. 

6.  Fallura  by  thamal  crltarla  -  aarlnua  tanparatura  rlaa  IBloc  (32SOF). 

7.  Hoaa  atraaa  fallura.  * 

8.  Hoaa  atraaa  -  paaa. 

9.  Spaclaen  raaovad  prior  to  any  fallura  occurring. 

10.  Fallura  aoda  -  collapaa. 

11.  For  clay  tlla  ualla,  cnlaaa  tha  aourca  of  tha  clay  can  ba  poaltlvaly  Idantlflad,  It  la  auggaatad 
that  tha  aoat  patalalttlc  hour  rating  for  tha  flra  anduranca  of  a  clay  tlla  partition  of  that 
thlcknasa  ba  followad.  Idantlflad  aourcaa  of  clav  ahowlng  longar  flra  anduranca  can  land  to 
longer  tlaa  racoaaandat Iona . 


12.  Saa  appendix  for  conatructlon  and  daalgn  datalla  for  clay  tlla  walla, 
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ROTES 

13.  Load  •  80  PSI  for  grosa  wall  araa. 

14.  Ona  call  la  wall  thlckneaa. 

15.  Two  calla  la  wall  Chlctaiaaa. 

16.  Double  ahalla  plua  oaa  call  la  wall  thlchaaas. 

17.  One  call  la  wall  Chlcknaas,  calla  fUlad  with  brokaa  tUa,  craahad  atoaa,  alag  cladara  or  aaad 
alxad  with  aortar. 

18.  Daaaa  hard-buraad  clay  or  ahale  tlla. 

19.  Madlua-buraad  clay  tlla. 

20.  Hoi  laaa  thaa  5/8”  thlckaaaa  of  1:3  aandad  gypaua  plaatar. 

21.  Unlta  of  aot  laaa  thaa  30X  aolld  aatarlal. 

22.  Unlta  of  not  laaa  than  40Z  aolld  aatarlal. 

23.  Unlta  of  not  laaa  than  SOX  solid  aatarlal. 

24.  Unlta  of  not  lass  than  4St  aolld  aatarlal. 

25.  Units  of  not  laaa  than  60X  aolld  aatarlal. 

26.  All  tUaa  laid  In  portlaad  caaant-llaa  aortar. 

27.  Blocks  laid  la  1:3  aandad  gypaua  aortar  wolda  In  blocks  not  to  ascaad  30X. 

28.  Units  of  aspandad  slag  or  pualca  aggragatas. 

29.  Units  of  crushad  llaastona,  blast  fumaca  slag,  cinders  and  axpandad  clay  or  shala. 

30.  Units  of  calcareous  sand  and  gravel.  Coarse  aggragnta,  60t  or  aore  calclte  and  doloalta. 

31.  Units  of  siliceous  sand  and  gravel.  90X  or  aora  quarts,  chert  or  flint. 

32.  Unit  at  least  49Z  solid.. 

33.  Unit  at  least  62Z  solid. 

34.  Unit  at  least  65Z  solid. 

35.  Unit  at  least  73Z  solid. 

36.  Ratings  based  on  ona  unit  and  ona  cell  In  wall  thickness. 

37.  Mlnlaua  of  V  ~  1:3  sanded  gypsua  plaster. 

38.  Non-load  bearing. 

39.  See  Clay  Tile  Partition  Design  Construction  drawings,  below. 
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1.1.2  (cont’d) 


Wall*  4"  to  I.ess  Than  6”  Thick 


Conatructlon  Detail* 

Core:  hollow  concrete  unit*;  aee  note*  27,32, 
35;  Faclnt*  on  both  aide*  per  note  25. _ 

Core:  hollow  concrete  unite;  aee  note*  28,33 
35;  Facings  on  both  aide*  per  note  25. _ 

Core:  hollow  concrete  unlta;  aee  note*  28,31, 
35;  Faclnga  on  both  aide*  pet  note  25. _ 

Core:  hollow  concrete  unite;  aee  note*  29,32, 
35;  Faclnaa  on  both  aide*  per  note  25. _ 

Core:  hollow  concrete  unite;  aee  note*  30,34, 
35;  Faclna*  on  both  aide*  per  note  25. _ 

Core:  5”  thick  aolld  gypaun  block*;  aee  note 
26;  Wo  facing*. _ 

Core:  4”  thick  hollow  gypaun  block*;  aee  note 
26;  Facing*  on  both  aide*  per  note  25. _ 

Concrete  with  4”x  4"  No.  6  welded  wire  neah  at 
wall  center. _ 

Concrete  with  4”x  4“  No.  6  welded  wire  neah  at 
wall  center. _ 


TABLE  1.1.2 
NOTES 

1.  Texted  at  NBS  under  ASA  Spec  No.  A  2-1934. 

2.  Failure  node  -  naxlnun  teaperature  rlae. 

3.  Teated  at  NBS  under  ASA  Spec.  No.  42-1934  (ASTH  C-19-S3)  except  that  hoae  atrean  teatlng  where 
carried  out  wax  run  on  teat  speclaena  expoaed  for  full  teat  duration,  not  for  or  reduced  period 
as  la  conteaporarlly  done. 

4.  For  clay  tile  walla,  unleas  the  aource  of  the  clay  can  be  positively  Identified,  It  Is  suggested 
that  the  nost  peaalalstlc  hour  rating  for  the  fire  endurance  of  a  clay  tile  partition  of  that 
thickness  be  follo%»ed.  Identified  sources  of  clay  showing  longer  fire  endurance  can  lead  to 

,  longer  tine  recoaaendatlons. 

5.  See  appendix  for  conatructlon  and  dealgn  details  for  clay  tile  walls. 

6.  Failure  node  -  flane  thru  or  crack  fomatlon  showing  flaaes. 

7.  Hole  fomed  at  25  nln.;  partition  collapaed  at  42  win.  on  renoval  fron  furnace. 

8.  Failure  node  -  collapae. 

9.  Hose  strean  pass. 

10.  Hose  strean  hole  fomed  In  specimen. 

11.  Load  -  80  PSI  for  gross  wall  cross  sectioned  area. 

12.  One  cell  In  wall  thickness. 


13.  Two  cells  In  wall  thickness. 
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1.1.2  (cont'd) 

*  NOTES 

14.  Doubla  call*  plu*  ona  call  In  uall  thlcknaaa. 

15.  On*  call  In  wall  thlcknaaa,  calla  flllad  with  brokan  tlla,  cruahad  atona,  slag,  clndara  or 
aand  alxad  with  aortar. 

16.  Dans*  nard-bumad  clay  or  ahala  tlla. 

17.  Nadlua-burnad  clay  tlla. 

18.  Not  las*  than  S/S"  thlcknaaa  of  1:3  sandad  gypsua  plaatar. 

19.  Units  of  not  lass  than  302  solid  iMtarlal. 

20.  Unl^s  of  not  lass  than  40X  solid  aatarlal. 

21.  Units  of  not  lass  than  50Z  solid  aatarlal. 

22.  Units  of  not  lass  than  4SX  solid  aatarlal. 

23.  Units  of  not  loss  than  60Z  solid  aatarlal. 

24.  All  tlla*  laid  In  Portland  caaant-lla*  sMrtar. 

25.  Mlnlaua  -  1:3  sandad  gypaua  plastar. 

26.  Laid  In  1:3  sandad  gypsua  aortar.  Voids  In  hollow  units  not  to  axcaed  30Z. 

27.  Unit*  of  cxpandad  slag  or  pualc*  aggragata. 

28.  Units  of  crushad  llaastona,  blast  furnaca  slag,  clndara,  and  axpandad  clay  or  shala. 

29.  Units  of  calcaraou*  sand  and  graval.  Coarsa  aggragata,  60Z  or  aor*  calclt*  and  doloalta. 

30.  Units  of  slllcaous  saitd  and  graval.  90Z  or  aora  quarts,  chart  or  flint. 

31.  Unit  at  laast  49Z  solid. 

32.  Unit  at  laast  62Z  solid. 

33.  Unit  at  laast  65Z  solid. 

34.  Unit  at  laast  732  solid. 

35.  Rating*  basad  on  one  unit  and  on*  call  In  wall  thlcknaaa. 

36.  Sea  Clay  Til*  Partition  Daslgn  Construction  drawings,  below. 
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1.1.3  (cont'd) 


Wall  6”  Thick  to  Laas  Than  8" 


Itea 

Code 

Thlckneaa 

Conatructlon  Detalla 

Perfomance 

Keference  Number 

Notes 

Sdl 

Load 

Tine 

Pre- 

HHS-92 

BMS  -92 

Poat- 

BMS-92 

H-6-H-S8 

6«»" 

Cora:  hollow  concrete  unite;  aaa  notaa  A6,S3, 
5A:  Faclnaa:  one  aide  per  note  35. 

n/« 

■ 

4 

H-6-M-57 

6l|“ 

Cora:  hollow  concrete  unite;  aaa  notaa  47,53, 
54;  Facing:  One  aide  par  note  35. 

n/« 

■ 

■ 

3 

H-6-M-58 

6li" 

Core:  hollow  concrete  unit a;  Sea  notea  47,51, 
54;  Facing^:  one  aide  par  note  35. 

n/« 

■ 

2 

H-6-M-59 

6»i" 

Cora:  hollnw  concrete  unite;  aae  notea  47,50, 
54:  Faelnga:  one  aide  per  note  35. 

n/m 

1  hr. 
45  nln 

1-3/4 

H-  7-M-eo 

7" 

Core:  hollow  concrete  unite;  aae  notaa  46,53, 
54:  Faelnga:  both  aldea  par  note  35. 

n/a 

5  hra. 

5 

H-7-M-61 

wm 

Cora:  hollow  concrete  unite;  aae  notaa  46,51, 
54:  Faelnga:  both  aidaa  par  no*a  35. 

a/« 

3«l 

H-7-M-62 

7" 

Core:  hollow  concrete  unite;  aaa  notaa  46,50, 

54:  Faelnga:  both  aldca  par  note  35. 

n/* 

2>l 

H-7-M-63 

B 

Core:  hollow  concrete  luilta;  aae  notaa  47,53, 
54:  Facing:  both  sldea  par  note  35. 

n/a 

4  hra. 

4 

H-7-M-bA 

B 

n/m 

2  hra. 
30  nln 

2'l 

W-7-M-65 

7" 

n/m 

2 

U-6-N-66 

6” 

Concrete  wall  wlrh  4"x«"  No.  6  wire  fabrlc(wal- 
dad)  near  wall  canter  for  relnforeanant. 

300 

PSI 

1  hra. 
)0  nln 

43 

2 

2«l 

TABLE  1.1.3 
NOTES 


1.  Teatad  at  NBS  uodar  ASA  Spac.  No.  A2-193A  (ASTM  C-19-S3)  axcapt  that  hoaa  atraaa  taatlng 
whara  carrtad  out  waa  run  on  taat  apaciaana  axpoaad  for  full  taat  duration,  not  for  a 
raducad  parlod  aa  la  contaaporarlly  dona. 

2.  Failura  by  tharaal  crltarla  -  aaxlaua  taaparatura  rlaa. 

3.  For  clay  tlla  walla,  unlaaa  tha  aourca  of  tha  clay  can  ba  poaltlvaly  Identlflad,  It  la 
Buggaatad  that  tha  aoat  pcaaialatlc  hour  rating  for  tha  flra  anduranca  of  a  clay  tlla 
partition  of  that  thlckaaaa  ba  followad.  Idantlflad  aourcaa  of  clay  ahowlng  longer  flra 
anduranca  can  lead  to  longer  time  recoaaandatlona. 

A.  Sea  note  55  for  conatructlon  and  daalgn  datalla  for  clay  tile  walla. 

5.  Teatad  at  NBS  uodar  ASA  Spac.  No.  A2-193A. 

6.  Failure  node  -  collapaa. 

7.  Collapaed  on  reaoval  fron  furnace  9  1  hour  9  nlnutea. 

8.  Hoaa  atraaa  -  failed. 

9.  Hoaa  atraaa  -  paaaad. 

10.  No  end  point  net  In  taat. 


11.  Hall  collapaed  at  1  hour  28  nlnutea. 
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1.1.3  (coat’d) 

MOTES 


12.  One  call  In  wall  thlcknMS. 

13.  Tho  calls  In  wall  chlctnasa. 

14.  Double  shslls  plus  one  cell  in  usll  thickness. 

15.  One  cell  In  usll  thickness,  cells  filled  with  broken  tUe,  crashed  stone,  sleg,  cinders  or 
send  nixed  with  norter. 

16.  Dense  herd-burned  clsy  or  shale  tile. 

17.  Medlun-bumed  clay  tile. 

18.  Mot  less  then  S/S"  thickness  of  1:3  sanded  gypsun  plaster. 

19.  Units  of  not  less  than  301  solid  asterlel. 

20.  Units  of  not  less  than  40Z  solid  nsterlsl. 

21.  Units  of  not  less  than  SOX  solid  nsterlsl. 

22.  ttalts  of  not  less  then  4SX  solid  nsterlel. 

23.  Units  of  not  leas  then  60X  solid  nsterlsl. 

24.  All  tiles  laid  In  portland  ceneot-llne  norter. 

25.  Load  -  80  rsi  for  gross  cross  sactlonel  eras  of  well. 

26.  3  cells  in  well  thickness. 

27.  Mininun  X  of  solid  nsterlsl  in  concrete  units  ~  S2. 

28.  Hininun  X  of  solid  nsterial  in  concrete  units  *  S4. 

29.  Mininun  X  of  solid  nsterlsl  in  concrete  units  ■■  SS. 

30.  Mininun  X  of  solid  neterlsl  in  concrete  units  57. 

31.  Mininun  X  of  solid  neterisl  in  concrete  units  *  62. 

32.  Mininun  X  of  solid  neterisl  in  concrete  units  ■  65. 

33.  Mininun  X  of  solid  nsterlel  in  concrete  units  ■  70. 

34.  Mininun  X  of  solid  nsterlsl  la  concrete  units  •  76. 

35.  Mot  less  than  V  of  1:3  sanded  gypsun  plaster. 

36.  Monconbustlble  or  no  nenbers  franed  Into  well. 

37.  Conbustlble  nenbers  frsnod  into  wall. 

38.  1  unit  in  wall  thickness. 

39.  2  units  In  wall  thickness. 

40.  3  units  In  wall  thickness. 

41.  Concrete  units  node  with  expanded  slag  or  panics  aggregates. 

42.  Concrete  units  nsde  with  expanded  burned  clay  or  shale,  crushed  lisMStone,  air  cooled  slag  or 
cinders. 

43.  Concrete  units  node  with  calcareous  sand  and  gravel.  Coarse  aggregate,  60X  or  sMre  celclte  end 
do Ionite. 


44.  Concrete  units  node  with  siliceous  saiKi  end  gravel.  90X  or  awre  quarts,  chert,  or  flint 

45.  Laid  la  1:3  sanded  gypsun  mrtar. 
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1.1.3  (cont'd) 
NOTES 


46.  Unit*  of  expanded  slag  or  punlce  aggregate. 

47.  Unit*  of  cruahed  llaeatone,  blaet  fumaca  alag,  clndara  and  expanded  clay  or  ahala. 

48.  Unit*  of  calcareoua  sand  and  gravel.  Coarae  aggregata,  60Z  or  aore  calotte  and  doloaita. 

49.  Unit*  of  alllcaoua  aand  and  gravel.  90Z  or  aore  quart*,  chart  or  flint. 

50.  Unit  alnlaua  49Z  aolld. 

51.  Unit  alnlaua  62Z  aolld. 

52.  Unit  alnlaua  65Z  aolld. 

53.  Unit  alnlaua  73Z  aolld. 

54.  Rating*  baaed  on  1  unit  and  1  cell  In  wall  aectlon. 

See  Clay  Tile  Partition  Dealgn  Conatructlon  drawing*,  below. 
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1.1.4  (cont'd) 

Thickness  -  8”  to  Less  Than  10” 


Perforaancei  Referenca  Number 


Code  iThlckncss 


h-b-N-lii  8S” 


Construction  Details 


Pre-  Post-  IRsc 

Load  Time  BNS-92  BNS  -92  BKS-92  Not 


U-8-N-31  8*}"  Core:  Cored  clap  or  shale  brick;  Ihilts  In  wall  See  4  hr. 

thlclmcss:  1;  Cells  In  wall  thickness:  1;  Min.  tiotes 
Z  solids:  70;  V  of  1:3  sanded  gypsua  plaster 
facing  on  both  sides. 


W-8-N-33  8>» 


See  I S  hr 
NotesI 


U-8-H-34  8-S/8"  Core:  clap  or  shale  structural  tile;  units  In  See  2  hr 

wall  thickness:  1;  cells  In  wall  thickness:  2;  Notes 
Hln.  Z  solids  In  units:  40;  5/8"  of  1:3  sanded 
gypsua  plaster  facing  on  one  side. 


Core:  clap  or  shale  structural  tile;  >hilts  In  See  2  hr. 
wall  thickness:  1;  cells  In  wall  thickness:  2;  Notes 
Min.  Z  solids  In  units:  43;  5/8"  of  1:3  sanded 
SUB  plaster  facing  on  one  side. 


Core:  clap  or  shale  structural  tile;  units  In  See  1  hr. 
wall  thickness:  1;  cells  In  wall  thickness:  2;  Notes  30aln 
Min.  Z  solids  In  units:  43;  5/8"  of  1:3  sanded 
sua  plaster  of  the  exposed  face  only. 


Core:  clep  or  shale  structural  tile;  See  note  See  2  hr. 
17  for  facing  side  1.  Notes 


Core:  clap  or  shale  structural  tile; 
on  exposed  side  onlp,  see  note  17. 


Core;  clap  or  shale  structural  tile; 
on  exposed  side  onlp,  see  note  17. 


Core:  clap  or  shale  structural  tile; 
on  exposed  side  onlp,  see  note  17. 


Core:  clap  or  shale  structural  tile; 
on  side  1,  sec  note  17. 


W-8-M-43 

8-5/8" 

Core:  clap  or  shale  structural  tile;  Facings 
on  exposed  side  onlp  as  per  note  17. 

W-8-M-44 

8-5/8" 

Core:  clay  or  shale  structural  tile  ;  Facings 
Side  1:  see  note  17;  Side  2:  none. 

Core:  Clap  or  shale  structural  tile; 
fire  side  onlp,  see  note  17. 


Core:  clap  or  shale  structural  tile; 
Side  1:  «ee  note  17;  Side  2:  none. 


Core:  clay  or  shale  structural  tile; 
exposed  side  only,  see  note  17. 


Core:  clap  or  shale  structural  tile; 
Side  1:  Sec  note  17;  Side  2:  None. 
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1.1.4  (cont'd) 

Thlcknass  -  8"  to  Loaa  Than  10" 


Parforaanca 


Itafaranca  Nuabar 


ConaCnictlon  Datatla 


Pra-  I  I  Poat- 

Load  TIm  BNS-92|bMS  -921  BMS-92  Hotaa 


W-8-M-S2  8-3/4" 


W-8-M-53  8-3/4" 


W-8-M-54  8-3/4" 


Cora:  4",  40Z  aolld  clay  or  ahala  atructural  Saa  4  hr. 

tila;  4"  brick  plua  5/8"  of  1:3  aandad  gypaun  Notaa 
laatar  facing  on  ona  alda. 


8-3/4"x  2‘|"  and  4"*  2>i"  Callular  flatton  (1873 
PSI)  alngla  and  trlpla  call  hollow  brlcka  aat 
In  V'  aand  nortar  In  alt.  couraaa. _ _ 


8-3/4"  thick  caaent  brick  (2527  PSI)  with 
P.C.  and  aand  aortar.  _ _ 


8-3/4"x  2V’  flatton  brick  (1831  PSI)  In  l|" 
aand  aortar. 


-3/4"x  2l|"  London  atock  brick  (683  PSI)  In  %" 
C.-aand  aortar 


Lalcaatar  Red  Wire  cut  brlck(446S  PSI 


9"x  3"  aandllae  brick  (2603  PSI)  In  >i"  P.C. 
aand  aortar. 


2  layera  2-7/8  flatton  brick  (1910  PSI)  with 
"  air  apaca:  Ccaent  and  aand  aortar. 


9”x  3"  atalrfoot  brick  (7527  PSI)  In  V  aand- 
ceoant  aortar. 


Cora:  Solid  clay  or  ahala  brlcka;  V  thick; 

1:3  aanded  gypaua  plaater  facing  on  both  aldaa 


Cora:  Concrata  brick;  V  of  1:3  aanded  gypaua 
laatar  faclnga  on  both  aldaa. 


Cored  clay  or  ahala  brick;  Unite  la  wall  thlck- 
naaa:  1;  calla  In  wall  thlcknaaa:  1;  Min.  Z  kotea 
aollda:  70;  V  of  1:3  aandad  gypaua  plaatar 
facing  on  one  aide.  I 


Cored  clay  or  ahala  brlcka;  Unite  in  wall  thlcl 
neaa:  2;  calla  In  wall  thlclnaaa:  2;  Min.  Z 
aollda:  87;  V  of  1:3  aanded  gypaua  plaatar 
facing  on  both  aldea. 


9-10"  Cora:  Cavity  wall  of  clay  or  ahala  brick;  No 
faclnga. 


9”-10"  Core:  Cavity  conatruction  of  clay  or  ahale 

brick;  V  of  1:3  aandad  gypaua  plaatar  facing 
on  ona  aide. 


9"-10"  Core:  Cavity  conatruction  of  clay  or  ahala  bri¬ 
ck;  %"  of  1:3  aandad  gypaua  plaatar  facing  on 
both  aldea. 


Core:  clay  or  ahale  atructural  tile;  Ukilta  In 
wall  thlcknaaa:  1;  calla  In  wall  thlcknaaa:  2; 
Mln.Z  aollda  In  unlta:  .40;  5/8"  of  1:3  aandad 
aua  plaatar  facing  on  both  aldaa. 


Cora:  Clay  or  ahale  atructural  tUa;  Unlta  In 
wall  thlcknaaa:  1;  calla  In  wall  thlcknaaa:  2; 
Min.  Z  aollda  In  unlta:  43;  5/8"  of  1:3  aandad 
a\w  plaatar  faclnga  on  both  aldea. 


Cora:  clay  or  ahale  atructural  tile;  Faclnga: 
Slda  1:  Saa  note  17;  Side  2:  See  note  17. 


W-9-M-70  9l("  Cora:  clay  or  ahale  atructural  tile;  Faclnga:  Baa  H  hr 

Side  1  and  2:  Sea  note  17.  Hotaa  I 


H-9-M-71  9V'  Cora:  clay  or  ahala  atructural  tile;  Faclnga: 

Side  1  and  2:  Saa  note  17. 
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1.1.4  (coat'd) 


Thlcknos*  -  8"  to  !•••  ThM  10" 


Iton 

Coda 

Thicknaaa 

Coaatructlaa  Datalla 

Farfomnnca 

Land 

TIm 

Fr«- 

BM5-92 

■MS  -92 

W-8-M-98 

8J," 

Corad  concrata  Moonry;  Saa  notaa  2, 18. 26, 29. 

80 

p69 

1 

1.20 

2% 

41:  Faclnaa  on  ona  alda:  aaa  nota  38. 

?SI 

non 

W-8-M-99 

8V' 

Corad  concrata  naaonry;  Saa  notaa  3,19.23,27. 

m 

1  hr. 

■ 

1,20 

ih 

iTim 

ISnln 

iPljPjf 

8>|" 

Corod  concrata  naaonry;  Saa  notaa  3,18,23,27, 

80 

tISi 

■ 

■ 

m 

1.20 

D 

■HI 

41;  No  faclnga. 

FSI 

■ 

■ 

■ 

W-8-M-lO: 

w 

Corad  concrata  naaonry;  See  notaa  3,18,26,34,4; 

80 

6  hra 

■ 

M 

1,20 

B 

Faclnga  3-3/4"  brick  face;  ona  aide  only;  aaa 

PSI 

note  38. 

w-e-M-io; 

8>j" 

Corad  concrata  naaonry;  Saa  notaa  2,19,26,30, 

80 

■ 

B 

1.20 

B 

43:  Faclnaa  on  flra  alda  only:  aaa  nota  38. 

FSI 

■li 

ffHI 

8>i" 

Corad  concrata  naaonry;  Saa  notaa  2,18,26,30, 

80 

- 1 

1 

B 

1,20 

1/5 

iHiii 

43:  Faclnaa  on  one  aide  only:  aaa  nota  38. 

PSI 

mg 

W-»-M-10< 

9" 

Corad  concrata  naaonry;  aaa  notaa  2,18,26,34,4( 

80 

1 

1.20 

6 

Faclnaa  on  both  aldaa:  aac  nota  38. 

PSI 

MU 

w-9-M-io: 

B 

80 

!B 

1 

1.20 

5 

Faclnaa  on  both  aldaa:  aaa  nota  38. 

PSI 

mh 

W-9-M-10( 

n 

' 

Corad  concrata  naaonry;  Saa  notaa  2,18,26,36,4] 

80 

1 

B 

1,20 

5 

Faclnaa  on  both  aldaa  of  wall:  aaa  nota  38. 

PSI 

Bi 

W-9-M-lO; 

Corad  concrata  naaonry;  Saa  notaa  2,18,26,34,4] 

80 

4  hra. 

1 

1.20 

4 

Faclnaa  on  both  aldaa:  aaa  nota  38. 

PSI 

pm 

— 

80 

1 

B 

1.20 

3«I 

HBi 

FacliiR*  on  both  oldos:  So#  noto  36* 

PSI 

ilip 

D 

80 

19 

1 

B 

1,20 

1-3/4 

mnn 

PSI 

W-9^-ll( 

B 

Corad  concrata  naaonry;  See  notaa  3,18,27,23,41 

80 

1 

B 

1,20 

4 

Faclnga  on  one  aide  only;  oee  note  38. 

PSI 

B 

PUBI 

B 

Corad  concrata  naaonry;  Saa  notaa  3,18,26,34,4] 

80 

5  hra. 

1 

B 

1,20 

5 

2V  brick  face  on  one  aide  only:  aaa  nota  38. 

PSI 

W-9-M-li: 

B 

Corad  concrete  naaonry;  See  notaa  2,18,26,30,4] 

80 

30nln. 

1 

B 

1,20 

>i 

Faclnaa  on  both  aldaa:  aee  note  38. 

PSI 

w-9-M-ii; 

9*1" 

Corad  concrata  naaonry;  See  notaa  3,18,23,27,4] 

80 

BW 

1 

1,20 

S 

Faclnaa  on  both  aldea:  aaa  note  38. 

PSI 

Bi 

W-8-M-ll^ 

B 

200 

Bm 

43 

22 

5 

PSI 

BI 

TABLE  1.1.4 
NOTES 

1.  Testod  at  NBS  undar  ASA  Spec.  No.  42-1934  (ASTM  C-19-53) 

2.  1  unit  In  wall  thicknaaa. 

3.  2  unlta  In  wall  thicknaaa. 

4.  2  or  3  unlta  In  wall  thicknaaa. 

5.  2  calla  In  wall  thicknaaa. 

6.  3  or  4  calla  In  wall  thicknaaa. 


7.  4  or  5  calla  In  wall  thicknaaa. 

8.  S  or  6  calla  In  wall  thicknaaa. 

9.  Hlnlaun  Z  of  aolld  oatarlala  In  unlta:  40Z< 
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1.1.4  (cont'd) 

'  Notes 

10.  Mlnlaun  X  of  solid  Bscerlals  In  units:  43X. 

11.  Mlnimun  Z  of  solid  Bsterlals  In  units:  46Z. 

12.  Mlnlaun  Z  of  solid  asterisls  in  units:  48Z. 

13.  Mlnlaun  Z  of  solid  asterisls  In  units:  49Z. 

14.  Mlnlaun  Z  of  solid  asterisls  In  units:  4SZ. 

15.  Mlnlnua  Z  of  solid  asterisls  in  units:  SIZ. 

16.  Mlnlnua  Z  of  solid  asterisls  In  units:  53Z. 

17.  Not  less  then  5/8"  thickness  of  1:3  sanded  gypsua  plaster. 

18.  Non  coabustlble  or  no  aeabers  franed  Into  wall. 

19.  Coabustlble  aeabers  franed  Into  wall. 

20.  Load:  80  PSI  for  gross  cross  sectional  aces  of  wall. 

21.  Portland  ceaent  line  aortar. 

22.  Failure  node  theraal. 

23.  British  test. 

24.  Passed  all  criteria. 

25.  Failed  by  sudden  collapse  with  no  preceding  signs  of  lapending  failure. 

26.  1  cell  In  wall  thickness. 

27.  2  cells  In  wall  thickness. 

28.  3  cells  In  wall  thickness. 

29.  Mlnlnua  Z  of  solid  aaterlal  In  concrete  units  *  52. 

30.  Mlnlnua  Z  of  solid  aaterlal  In  concrete  units  -  54.  , 

31.  Mlnlaua  Z  of  solid  aaterlal  In  concrete  units  ~  55. 

32.  Mlnlaun  Z  of  solid  aaterlal  In  concrete  units  ~  57. 

33.  Mlnlaua  Z  of  solid  aaterlal  In  concrete  units  •  60. 

34.  Mlnlnua  Z  of  solid  aaterlal  In  concrete  units  *  62. 

35.  Mlnlaua  Z  of  solid  aaterlal  In  concrete  units  •  65. 

36.  Mlnlaua  Z  of  solid  aaterlal  In  concrete  units  ■  70. 

37.  Mlnlaun  Z  of  solid  aaterlal  In  concrete  units  •  76. 

38.  Not  less  than  >i"  of  1:3  sanded  gypsua  plaster. 

39.  3  units  In  wall  thickness. 

40.  Concrete  units  made  with  expanded  slag  or  pualce  aggregates. 

41.  Concrete  units  aade  with  expanded  burned  clay  or  shale,  crushed  limestone,  air  cooled  slag  or 

cinders. 

42.  Concrete  units  aade  with  calcareous  sand  and  gravel.  Coarse  aggregate,  60Z  or  more  calclte  and 
dolomite. 

43.  Concrete  units  Mde  with  siliceous  sand  and  gravel.  90Z  or  more  quarts,  chert  and  dolomite. 

44.  Load:  120  psl  for  gross  cross-sectional  area  of  wall. 

45.  Load:  160  psl  for  gross  corss-sectlonal  area  of  wall. 


I 


X 
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T’COK»  1.1.5 
VAI.!.'!  -  rAsm«» 

TSlcknM*  •  1<V*  Thaa  12" 


0  12  3*56 
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TABLE  1.1.5 
ROTES 

1.  Tastad  at  ns  -  ASA  Spac.  A2-im. 

2.  Ona  vale  In  nail  thlctnaaa. 

3.  Two  nnlta  In  wall  thleknaaa. 

4.  Two  or  Chraa  nnlta  la  wall  thletaiaaa. 

5.  Two  eolla  la  wall  thlekaaaa. 
t.  Thraa  or  four  ealla  la  wall  thlekaaaa. 

7.  Four  or  flvo  colls  la  wall  thlekaass. 
t.  Flvo  or  ala  calls  la  wall  thlctaiaas. 

9.'  Nlnlaua  2  of  solid  aatarlals  la  units:  402. 

10.  Minlaua  2  of  solid  aatarlals  la  ualtst  432. 

11.  Minlaua  2  of  solid  aatarlals  la  units:  462. 

12.  Minlaua  2  of  solid  aatarlals  la  units:  482. 

13.  Min tana  2  of  solid  aatarlals  la  units:  492. 

14.  Mlalaua  2  of  solid  aatarlala  la  units:  432. 

13.  Minlaua  2  of  solid  aatarlals  la  ualta:  312. 

16.  Minlaua  2  of  solid  aatarlals  la  units:  332. 

17.  Hot  lass  than  3/8"  thlekaaaa  of  1:3  sai:dad  gypsua  plastar. 

18.  Mon-coabustlbla  or  no  aaahara  fraaad  Into  wall. 

19.  Coahustlhla  aanbars  fraaad  Into  nail. 

20.  Load:  80FSI  for  gross  cross  aactlonal  araa. 

21.  Fortlaad  eaaaat  -  lias  aortar. 

22.  Fallurs  aoda  -  thamal. 

23.  BrltUh  tast. 

24.  Fasaad  all  crltarla. 

23.  Fallad  hy  auddaa  eallapsa  with  ao  pracodlng  signs  of  lapaadlag  fallurs. 

26.  Ona  call  In  wall  thlekaass. 

27.  Two  calls  la  wall  thlekaass. 

28.  Thraa  calls  la  wall  thlekaass. 

29.  Mlntaia  2  of  solid  antorial  la  coacrats  ualta:  322. 

30.  Mlalaua  2  of  solid  aaCaclal  la  coacrata  ualta:  342. 

31.  2  of  aolld  aatarlal  la  coacrata  salts:  332. 

32.  Mlalaua  2  of  solid  aatarlal  la  coacrata  ualta:  372. 

33.  Mlalaua  2  of  aolld  aatarlal  la  eoaerata  units:  602. 

34.  Mlalaua  2  of  aolld  aatarlal  la  coacrata  ualta:  422. 

33.  Mlalaua  2  of  aolld  aatarlal  la  saacrata  ualta:  832. 

36.  Mlalaua  X  of  solid  Mtartol  to  eaacrata  ualta:  702. 

37.  MlnlaiM  2  of  aalld  aatarlal  la  coacrata  units:  782. 

38.  Hoc  lass  Chao  %"  of  1:3  aaadad  gypaua  plastar. 

39.  Thraa  salts  to  null  thlctoaaa. 

40.  Coacrata  salts  aada  with  aapaadad  slag  or  pontes  aggragatas. 

41.  Caacratu  ualta  aada  with  aapaadad  horaad  clay  or  shala,  crushad  Itoaatona,  air  coolad  alag  or 
clad or a. 

42.  Oaaeracc  salts  aada  with  calcaraoua  sand  and  graval.  Ooaraa  aggragata.  602  or  aora  ealelta 
and  doloalta. 
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The  nuaber  in  each  box 
la  keirod  to  tho  iMt 
nuaber  In  tho  Itaa  Cod 
colunn  In  the  Table. 

For  exanplet 


Item 

Code  ThicknetiS 


W-ll-M-l 


W-12-M-2 


W-12-41-3 


II-12-M-4  12” 


W-12-N-S 


W-12-M-6 


W-12-M-7 


W-12-M-8  12" 


W-12-M-9  12" 


W-12-M-1C  12" 


W-12-M-11  12" 


c:oii  St  ruction  Detail 


Core:  Solid  cine  or  ehele  brick;  Ho  f 


Core:  Solid  cler  or  ehele  brick;  No  fee 


Core:  Hollov  Rolok  of  cler  or  ehele;  Wo 


rerformance  I  Reference  Number 


I  Pre-  Post-  I 

Load  Time  BMS-92  BHS-92  BM5-92lNotes 


Core:  Sand-llac  brick;  No  fee 

inaa. 

m 

10  hr 

Cored  clay  or  shale  bricks;  Units  in  wall  thi¬ 
ckness:  1;  Cells  in  wall  thickness:  2;  Min.  X 
solids:  70;  No  facinis. 

120 

PSI 

5  hr. 

Cored  clay  or  shale  bricks;  Units  in  wall 
thickness:  3;  Cells  in  wall  thickness:  3;  Min. 
2  solids:  87:  No  facinas. 

160 

PSI 

10  hr 

Cored  clay  or  shale  bricks;  Units  in  wall 
thickness:!;  Cells  in  wall  thickness:  3;  Min. 

Z  solids:  87;  No  facints. 

n/a 

11  hr 

12' 


80 

PSI 


2  hr, 


1,20 
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1.1.6  (conc'd) 

Thlcknctt  -  12"  to  Uo*  Thmi  16" 


PcrforMncol  Rcfcronco  Nuabcr 


Item  j 

Code  Thlcknce* 


Conicnictton  Uetallo 


Poot- 
BMS  -92  BHS-92 


-12-M-11{  12"  I  Core:  Clay  or  ahala  atructural  tlla;  See  notea 

1  1  2_,6.16,19;  No  faclnct. 


IHffl! 


-12-M-16'  12”  {  Core:  Clay  or  ahalc  atructural  tile;  Sea  notca  80 

:  2.4.13.19:  No  {aclnee.  PSI 


Core:  Clay  or  ahale  atructural  tile;  Sea  notea 
3.6.9.19:  No  faclnaa.  


!  I 

!W-12-M-20| 

!  1 

12”  I 

i 

W-12-H-2l| 

12” 

1 

U-12-H-22 

1 

1 

1  12” 

SHI 


Core:  Clay  or  ahala  atructural  tile;  Sea  note 
3,6,14,19;  No  faclnga. 


Core:  8",  40X  aolld  clay  or  ahalc  atructural 
tile;  4"  brick  facing  on  ona  aide. 


I U-12-H-26  12" 


80 

PSI 

2  hr. 

80 

PSI 

5  hr. 

i 

Cored  concrete  maaonry;  See  notca  26,32,19,2, 
43:  No  faclnaa. 


U-12-H-  12H"  {Core:  Solid  clay  or  ahale  brick;  S”  of  1:3 

39  .aaodad  gypaua  plaatar  facing  on  ona  aide 


63976 


Federal  Register  /  Vol.  44.  No.  215  /  Monday,  November  5, 1979  /  Notices 


1.1.6  (cont'd) 


Thickn«s(  -  12”  to  Loos  Thao  16” 


Itra 

Code 

Thickness 

FerfomaiKe 

Refcranca  Nunber 

Uc 

lours 

Construction  Detslls 

Load 

Tine 

Fre- 

8HS-92 

BMS  -92 

Foat- 

BMS-92 

Unite  la  anil  thlckaeas:  1;  Colla  In  anil  thick 
acta:  2;  Mia.  T  aollda:  70;  Corad  clay  or  ahala 
brick;  %”  of  1:3  aondad  gypaun  planter  facing 
on  one  aide. 

120 

PSI 

6  hr. 

1 

■ 

■ 

1,65  j 

- i 

1 

_ 

160 

FSI 

10  hr. 

1 

■ 

■ 

.... 

J 

10 

I  12*1" 

n/s 

1 

■ 

■ 

1 

12 

Iw-W-H- 

!  66 

12%” 

■ 

■ 

B 

W-12-«- 

65 

12%” 

80 

FSI 

■ 

1 

1.20 

i 

6 

'  II-12-M-  12*1” 

66  , 

Cored  concrete  aaaonry;  See  notea  26,31,19,2,61 
Faclne  on  fire  aide  only  -  ace  note  38. 

80 

FSI 

■ 

■ 

1,20 

2 

lw-12-M-  1  12'»” 

i  ' 

Corod  coocroto  asoonry;  Soe  notes  26g31tl6g2g41 

Tscinfts  one  side  of  veil  onlv  -  Sss  note  38. 

■ 

■ 

1,20 

* 

|M-12-»I-  12S” 

'  68  1 

Corad  concrete  aaaonry;  See  notea  27,31,19,3,63 
Facing  on  fire  aide  o^y  -  Sae  note  38. 

80  IFH  hr. 
PSI 

_ 

1 

1,20 

2% 

- 1 - 

ll-12-»t-6*|  12'|” 

i 

80 

FSI 

■ 

m 

■ 

■ 

1,20 

6 

W-12-N-S<r  12l|" 

1  _ _ 

HI 

■ 

B 

IQ 

D 

1 

|U-12-M-51 

12%” 

1^ 

1 

Q 

lH 

|w-12HI-52 

12-5/8" 

^Hi 

B 

IS 

D 

U-12-M-S3  12-5/8” 

Clay  or  ahale  atructural  tlla;  Saa  notaa  2,6,9 
19:  Faclaa  oa  fire  aide  only:  Saa  note  17, 

n 

3  hr. 

!  1 

m 

n 

jll-12-*'-56'  12-5/8" 

Clay  or  ahale  atmctural  tlla;  Saa  notaa  2,6, 
16,  19;  Facing:  Side  1  -  Sae  note  17;  Side  2  - 

80 

FSI 

4  hr. 

mm 

1,20 

6  1 

1 

'w-12-H-5y  12-5/8" 

. 

Clay  or  ahala  atmctural  tlla;  Sae  notea  2,6, 
16,18;  Faclaga  on  aapoaed  aide  only  -  Sae  note 
17. 

m 

■ 

B 

'H-12-M-56'  12-5/8" 

;  1 

Clay  or  ahale  atmctural  tlla;  Saa  notaa  2,6, 
13,18;  Faclaga:  Slda  1  -  Saa  note  17;  Side  2  - 

Mon  e 

80 

FSI 

1  hr. 

■ 

1,20 

L' 

a 

■Bi 

B 

■ 

80 

FSI 

4  hr. 

1 

B 

|ll-12-N-59:  12-5/8*^  Cla7  or  shalt  stnictoral  ttla;  Sao  notea  3,6,9 

1  1  19:  Faclaae  oa  fire  aide  ooIt  -  Sea  note  17. 

80 

FSI 

3  hr. 

1 

B 

;  J 

,U-12-M-60.  12-5/8”!  Claj  or  ahale  atmctaral  tile;  See  notaa  3,6, 

1  1 16,18;  Paclnga;  Side  1  -  See  note  17;  Side  2: 

1  Kona . 

80 

FSI 

■■ 

1,20 

!v-12-H-61  12-5/8”' Clay  or  ahala  atrvctaral  tlla;  Saa  notaa  3,6, 

1 16.19:  Faclnna:  fire  aide  only:  Saa  note  17. 

\m 

SI 

■ 

B 

1^1 

B 

'H-12-II-62.  12-5/8".  Clay  or  ahala  atmctaral  tlla;  Saa  aataa:  3,6, 

.16,18;  Faclaca:  Side  1  -  Saa  ante  17;  Side  2 

80 

FSI 

■ 

■ 

■ 

SO 

FSI 

... 

TT- 

1 

Rl 

fl 

i(-12  H  66  12-5/8"  Core:  8",  60Z  aolld  clay  or  ahale  atmctaral 

tlla:  Foclace  6"  brick  yloa  5/8"  of  1:3  aaadad 

emoBa  alaater  oa  one  aide. 

80 

FSI 

,7  be. 

1  1 

_ : _ 

■ 
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1.1.6  (cont'd) 

Thickness  -  12"  to  Less  Then  14” 


Psrfoimsncel  Reference  Nimber 


Item 

Code  Thickness 


Construction  Details 


Pre-  Post-  Rsr 

Load  Tins  BMS-92  BMS  -92  BMS-92  Note 


13"  Core:  Solid  clay  or  shale  brick;  V  of  1:3 
sanded  gypsum  plaster  feeing  on  both  sides. 


W-13-M-67]  13" 


W-13-M-6«  13" 


W-13-M-7d  13" 


W-13-M-75  13" 


W-13-M-76|  13" 


W-13-M-77  13" 


W-13-M-78i  13" 

I 


W-13-M-79  13" 


W-13-M-81.  13V' 


'W-13-M-86 


W-13-M-8 


Core:  Concrete  brick;  V  of  1:3  sanded  gypsum  160 
lastar  faclnaa  on  both  sides.  PSI 


Cored  clay  or  shale  bricks;  units  In  wall  thlc-  120  7  hr. 

knass:  1;  Cells  In  well  thickness:  2;  Min.  Z  PSI 
solids:  70;  H"  of  1:3  sanded  gypsum  plaster 
fsclnss  on  both  sides. 


Cored  clsy  or  shale  bricks;  Units  In  wall  thlc-  160 
kness:  3;  Calls  In  wall  thickness:  3;  Min.  Z  -  PSI 
solids:  87;  V  of  1:3  sanded  gypsum  plastar 
facings  on  both  sides. 


Cored  clsy  or  shale  bricks;  Units  In  wall  thlc-  n/a  14  hr 
kness:  3;  Calls  In  wall  thickness:  2;  Min.  Z 
solids:  87;  V'  of  1:3  sanded  gypsum  plaster  i 

facings  on  both  sides. 


Cored  concrete  masonry;  See  notes  28,23,18,39, 

80 

7  hr. 

41:  Ho  facings. 

PSI 

Cored  concrete  masonry;  Sec  notes  28,23,19,39, 

80 

4  hr. 

41;  No  facings 

PSI 

Cored  concrete  masonry;  See  notes  27,31,18,3, 

80 

6  hr. 

43:  Facings  on  both  sides:  See  note  38. 

PSI 

Cored  concrete  masonry;  See  notes  26,31,18,2, 

80 

6  hr. 

41:  Facings  on  both  sides:  See  note  38. 

PSI 

Cored  concrete  masonry:  See  notes  26,34,18,2, 

80 

7  hr. 

41;  Facings  on  both  sides  of  wall;  See  note  38, 

PSI 

Core:  Clay  or  shale  structural  tile:  See  notes 

80 

4  hr. 

2.6.9.18:  Facings:  See  note  17  for  both  sides. 

PSI 

Core:  Clay  or  shale  structural  tile;  See  notea 

80 

2.6.14.19:  Facings:  See  note  17  for  both  eldest 

PSI 

■i 

Core:  Clay  or  shale  structural  tile;  Sec  notes 

80 

2.4.13.18:  Facings:  See  note  17  for  both  sldesj 

PSI 

■H 

Core:  Clay  or  shale  structural  tile;  Sec  notes 
3.6.14.18:  Facings:  Sec  note  17  for  both  sides, 


Core:  Clay  or  shale  structural  tile;  See  notes 
3.6.16.18:  Facings:  Sac  note  17  for  both  sides. 


Cored  concrete  masonry;  See  notes  28,23,18,39 
41;  Facing  on  one  side  only;  See  note  38. 


m 

IS 

1.20 

7 

1.44 

16 

1 

12 

1 

17 

1.45 

m 
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Tested  St  NBS  -  ASA  SpM.  A2-1934. 


One  unit  in  wsll  thickness. 


Two  units  in  wmll  thickness. 

Two  or  three  units  in  well  thickness. 


Two  cells  in  «isll  thickness. 


Three  or  four  cells  in  well  thiclness. 
Pour  or  five  cells  in  well  thickness. 


Five  or  sis  cells  in  well  thickness. 
Miniaun  I  of  solid  nsterisls  in  units:  40X. 


Minima  X  of  solid  nsterisls  in  units:  43X. 
Hinlaua  X  of  solid  nsterisls  in  units:  46X. 


Hlnlnun  X  of  solid  nsterisls  in  units:  48X. 
Hiniaun  X  of  solid  nsterisls  in  units:  49X. 


Hinlaua  X  of  solid  nsterisls  in  units:  45X. 
Hlnlnun  X  of  solid  nsterisls  in  units:  SIX. 


Hiniaun  X  of  solid  nsterisls  in  units:  53X. 

Not  less  then  5/8**  thickness  of  1:3  ssnded  gypsun  plaster. 


Non-coabustible  or  no  neabers  frsaed  into  well. 


Conbustible  neabers  frsaed  into  wsll. 


Portlsnd  cenent  line  nortsr. 


Fsilure  node  -  themsl. 


Psssed  sll  criteris. 


Felled  by  sudden  collspse  with  no  preceding  signs  of  lapending  fsilure. 

One  cell  in  wsll  thickness. 

Two  cells  in  well  thickness. 

Three  cells  in  wsll  thickness. 

Hinlaua  X  of  solid  nsterisl  in  concrete  units:  52X. 

Hlnlnun  X  of  solid  nsterisl  in  concrete  units:  54X. 

Hiniaun  X  of  solid  nsterisl  in  concrete  units:  5SX. 

Hiniaun  X  of  solid  nsterisl  in  concrete  units:  57X. 

Hiniaun  X  of  solid  nsterisl  in  concrete  units:  60X. 

Hiniaun  X  of  solid  nsterisl  in  concrete  units:  62X. 

Hlnlnun  X  of  solid  nsterisl  In  concrete  units:  65X. 

Hlnlnun  X  of  solid  nsterisl  in  concrete  units:  70X. 

Hiniaun  X  of  solid  nsterisl  in  concrete  units:  76X. 

Not  less  then  of  1:3  ssnded  gypsun  plaster. 

Three  units  in  wsll  thickness. 

Concrete  units  nsde  with  expended  slsg  or  puaice  sggregstes. 

Concrete  units  nsde  with  expended  burned  clsy  or  shsle.  crushed  llaestone,  sir  cooled  slsg  or 
cinders. 

Concrete  units  nsde  with  cslcsreous  send  end  grsvel.  Cosrse  sggregstc,  60X  or  norc  cslcite 
end  dolonite. 


Concrete  units  nsde  with  siliceous  send  end  grsvel.  90X  or  norc  qusrts,.  chert»  or  flint. 
Losd:  160  psi  of  gross  wall  cross-'sectionsl  sres. 

Losd:  120  psi  of  gross  wsll  cross*scctionsl  sres. 
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riCtllK  1.1.7 

WALLS  -  KASOHKT 

Thlcknaaa  -  14"  ar  Mora 

■UMBEI  OF 

ASSDOLIES 

Tha  ouibor  la  oach  Box 
ia  kayod  to  cha  laoc 
anabor  la  Cha  Icaa  Coda 
coliaai  ia  Cha  Takla. 

' 

For  asaapla: 

9  10  U  U  U  14 


nil  unsTAim  iatiiic  (boubs) 


TABLE  1.1.7 
BALLS  -  MASOintT 
Walla  -  14"  or  Mora  Thick 
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Code  Thl 
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1.1.7  (conc'd) 

Walls  -  14"  or  Mora  Thick 


Pcrforaancc  Refrranea  Nuabcr 


Construction  Details 


Pra-  Post-  |Rac 

Load  Tlac  BHS-92  BNS  -92  BM5-92  Hot 


80  -  !0  hr. 

fit 


Clay  or  shale  structural  tile  core;  Sea  notes  80 
4,7,9,18;  Facings:  Side  1  -  Sea  note  17;  Side  3  PSI 


-16-M-18  16-5/8" 


W-16-M-1*  16-5/8' 


W-ie^M-Sq  16-5/8' 


H-lS-M-22  16-5/8" 

W-16-M-23  16-5/8" 

H-ie^“.-24  16-5/8" 

H-16-:i-25  16-5/8" 


16-5/8" 

H-17-M-27  17%" 


Clay  or  shale  structural  tile  core;  See  notes 
4,7,10,18;  Faclngs:Slde  1-See  note  17;  Side  2- 

Clay  or  sh 

4.7-10.19: 

ale  structural  tile  core; 

Feclnss;  Sirs  only; 

See  notes 

Sin  SRfti  17 

Clay  or  shale  structural  tile  core; 
4,7,11,18;  Facings:  Side  1-Saa  note 

See  notes 

17;  Side  2 

Clay  or  shala  structural  tile  core; 
4,7,11,19;  Facings:  Fire  side  only; 

17. 

See  notes 

Sae  note 

L _ 

Clay  or  shale  structural  tile  core;  See  notes  80 
4,8,13,18;  Facings:  Side  1-Sae  note  17;  Side  2  PSI 


Clay  or  shale  structural  tile  core;  See  notes  I  80 
4,6,16,18;  Facings:  Side  1-See  note  17;  Side  24  PSI 


1,20  11 


1,20 


1,20  10 


£y  or  shsle  structural  tile  core;  See  notes  4J  SO 

15. IS;  Slua  16  2:  S-3  17.  1  PCI 


t7  or  shale  structural  tile  cere;  See  notes  4j  80 

IIJS;  Fk1-43j^J14^  6  2:  Sc2  r.oto  17.  I  PSI 
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1.1.7 

ROTES 

(  .  . 

1.  Tsatad  at  MBS  -  ASA  Spac.  A2-1934. 

2.  Ona  unit  la  wall  thlcknaaa. 

3.  Two  unlta  la  wall  thlckaaaa. 

A.  Two  or  thraa  unlta  In  wall  thlcknaaa. 

5.  Two  calla  In  wall  thlcknaaa. 

6.  Thraa  or  four  calls  In  wall  thlcknaaa. 

7.  Four  or  flwa  colls  In  wall  thlcknass. 

8.  Flva  or  alz  colls  In  wall  thlcknaaa. 

9.  Hlnlnua  S  of  solid  aatarlals  In  unlta:  AOZ. 

10.  Mlnlaun  Z  of  solid  aatarlals  In  unlta:  43Z. 

11.  Mlnlaun  X  of  solid  aatarlals  In  units:  46Z. 

12.  Mlnlaua  Z  of  solid  aatarlals  in  unlta:  A8Z. 

13.  Mlnlaua  Z  of  solid  aatarlals  In  units:  49Z. 

14.  Mlnlaua  Z  of  solid  aatarlals  In  units:  4SZ. 

15.  Mlnlaua  Z  of  solid  aatarlals  In  unlta:  SIZ. 

16.  Mlnlaua  Z  of  solid  aatarlals  In  units:  S3Z. 

17.  Rot  loss  than  5/8”  thlcknaaa  of  1:3  aandad  gypaua  plantar. 

18.  Roo-coabustlhle  or  no  aaabars  fraaad  Into  m11. 

19.  Coabustlbla  aaabars  fraaad  into  wall. 

20.  Load:  80  PSl  for  gross  area. 

21.  Portland  caawnt  -  line  aortar. 

22.  Pallura  aode  -  tharaal. 

23.  British  tost. 

24.  Pasaad  all  crltarla. 

25.  Fallod  bp  sudden  collapsa  with  no  pracadlng  signs  of  lapandlng  failure. 

26.  Ona  call  In  wall  thlcknass. 

27.  Two  calls  In  wall  thickness. 

28.  Thraa  calla  In  wall  thlcknass. 

29.  Mlnlaua  Z  of  solid  aatorlal  In  concraCa  units:  S2Z. 

30.  Mlnlaua  Z  of  solid  aatorlal  la  concrata  units:  54Z. 

31.  Mlnlaua  Z  of  solid  aatorlal  In  concrata  units:  55Z. 

32.  Mlnlaua  Z  of  solid  aatorlal  In  eoncrots  units:  57Z. 

33.  Mlnlaua  Z  of  solid  aatorlal  In  concrata  unlta:  60Z. 

34.  Mlnlaua  Z  of  solid  aaterlal  In  concrete  units:  62Z. 

35.  Mlnlaua  Z  of  solid  aaterlal  In  concrete  units:  65Z. 

36.  Mlnlaua  Z  of  solid  aaterlal  la  coacrata  units:  70Z. 

37.  Mlnlaua  Z  of  solid  aaterlal  la  concrete  unlta:  76Z. 

38.  Mot  less  Chan  l|"  of  1:3  sanded  gypstia  plaster. 

39.  Thraa  units  In  wall  thickness. 

40.  Concrata  salts  aade  with  expanded  slag  or  pualca  aggregates. 

41.  Concrata  units  aade  with  expanded  buraad  clay  or  ahala,  crushad  llaestooa,  air  cooled  slag  or 
cinders. 

42.  Coacrata  units  aade  with  calcareous  sand  and  grawal.  Coarso  aggregate,  60Z  or  sore  calclta 
and  doloalta. 

43.  Concrata  units  aade  with  sUlcaous  sand  and  grawal.  90Z  or  aora  guarts,  chert,  or  flint. 
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i Solid  wall;  stael  channel  per  note  1,  2”  thick-  n/a 
■  CSSS  of  1:2.  1;3  portla^  cgeat  oa  sstai  Isth. 

I  Solid  wall:  steel  channel  per  note  1,  2**  thlcki  n/a 
,  nasB  of  B^t  avpfiua  plaatet  on  aetal  Isth. _ : 

j Solid  wall:  steel  channel  per  note  1,  2"  thlcM  n/a 
ness  of  l:>i,  l;>s  gypsua  plaster  on  aetal  lath.  | 
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1.2.1  (coot'd) 


ThlcknMS  0"  to  Luo  than  4" 


Itea 

Code 

Thickness 

Construction  Details 

Ferfomance 

Reference  Nunber 

Notes 

n 

r 

Load 

Tine 

Pre- 

BNS-92 

BHS  -92 

Post- 

BHS-92 

B 

3>i" 

Core:  steel  studs,  note  4;  Facings  3/4"  thick¬ 
ness  of  1:1/30:2,  1:1/30:3  portland  canant  and 
asbestos  fiber  plaster. 

n/a 

45ailn 

■ 

■ 

■ 

■ 

3/4 

W-3-Me-26 

3%" 

n/« 

30nln 

■ 

k 

H-3-Me-27 

31»" 

a/a 

1  hr. 
30nln 

■ 

Ik 

H-3-Me-28 

3l|" 

Core:  steel  studs  per  note  4;  Facings:  both  si¬ 
des  3/4"  thickness  of  1:%.  1:%  cypsia  plaster. 

n/a 

1  hr. 
ISnln 

■ 

Ik 

H-3-Me-29 

3l|" 

Core:  steel  studs,  note  4;  Facings:  both  sldas 
3/4"  thickness  of  1:2.  1:2  rtpsus  plaster. 

a/a 

1  hr. 

■ 

1 

W-3-Me-30 

n 

Core:  steel  studs,  note  4;  Facings:  both  sides 
3/4"  thickness  of  1:2.  1:3  RTPSun  plaster. 

a/a 

4Saln 

■ 

■ 

3/4 

W-3-Me-31 

s 

1 

Core:  steel  studs,  note  4;  Facings:  both  sides 
7/8"  thickness  of  1:1/30:2,  1:1/30:3  Portland 
cment  and  asbestos  fiber  plaster. 

a/a 

1  hr. 

■ 

■ 

■ 

■ 

■ 

U-3-He-32 

t 

1 

a/a 

IS  nln 

■ 

3/4 

W-3-Ne-33 

3-3/4" 

Core:  steel  studs,  note  4;  Facings:  both  sides 
7/8"  thickness  of  neat  gypsun  plaster. 

a/a 

2  hr. 

■ 

2 

2QQ 

3-3/4" 

Core:  steel  studs  per  note  4;  Facings:  both  si¬ 
des  7/8"  thickness  of  I:*!.  l:>i  gypsun  plaster. 

a/a 

1  hr. 
30b  la 

■ 

■ 

■ 

I*! 

M-3-lle-35 

3-3/4" 

Core:  steel  studs  per  note  4;  Facings:  both 
sides  7/8"  thickness  of  1:2.  1:2  gypsm  plaster 

a/a 

1  hr. 
ISaln 

■ 

■ 

11* 

W-3-Me-36 

3-3/4" 

Core:  steel  per  note  4;  Facings:  7/8"  thickness 
of  1:2.  1:3  gypsun  plaster  on  both  sides. 

n/a 

1  hr. 

1 

.  J 

1 

TABLE  1.2.1 
NOTES 

1.  Failure  node  -  local  tcnpcrature  rlae  -  back  faea. 

2.  3/4"  or  1"  channel  franlng  -  hot-rollad  or  atrlp-atael  channela. 

3.  Relnforccncnt  la  4"  aquare  nesh  of  No.  6  wire  welded  at  Intersect Iona  (no  channels). 

4.  Ratings  are  for  any  usual  type  of  non-load-bearing  netal  franlng  providing  2”(or  nore) 
air  space. 
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NUMBER  OF 
ASSEMBLIES 


FIGURE  1.2.2 
WALLS  -  JUTTAI,  FP.AKE 
Thickness  A"  ''o  Less  Then  6" 


The  nuaber  in  eech  box 
is  keyed  to  the  last 
nuaber  in  the  Itca  Code 
coluan  in  the  Table. 

For  exaaple: 

W-5-Me6l^ 


FIRE  RESIST/JKE  RATING  (HOURS) 


TABLE  1.2.2 
WALLS  -  METAL  FRAME 
Thickness  A"  to  Lass  Than  6" 
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1.2.2  (coat'd) 


Thlcknesa  4"  to  Leaa  Than  6" 


Icen 

Code 

Thickness 

Construction  Details 

Perfomance 

Reference  Nueber 

Load 

Tine 

Pre- 

BNS-92 

BMS  -92 

Post- 

BMS-92 

W-4-Me-7 

41,.. 

Core:  lightweight  steel  studs  3"  In  depth; 
Facings:  both  sides  3/4"  thick  aanded  gypnas 
plaster,  1:2  scratch  and  brown  coata  applied 
over  netal  lath. 

Sea 

Rote 

4 

1  hr. 

5 

1 

W-4-Me-8 

4-3/4" 

Core:  lightweight  steel  studs  3"  In  depth; 
Facings:  both  sides  7/8"  thick  sanded  gypaua 
plaster,  1:2  scratch,  1:3  brown,  applied  over 
netal  lath. 

Sea 

Rote 

4 

5 

1 

W-4-Me-9 

4-3/4" 

Core:  lightweight  steel  studs  3"  la  depth; 
Facings:  both  sides  7/8"  thick  sanded  gypaua 
plaster  1:2  scratch  and  brown  coata  applied  on 
netal  lath. 

See 

Rote 

4 

5 

W-5-Re-l( 

■ 

Core:  lightweight  steel  studs  3"  In  depth; 
Facings:  both  sides  1"  thick  naat  gypaua  plas¬ 
ter  on  netal  lath. 

fm 

2  hr. 

■ 

m 

H-S-Me-ll 

B 

Core:  lightweight  steel  studs  3"  In  depth; 
Facings:  both  sides  1"  thick  neat  gypaua  plas¬ 
ter  on  netal  lath. 

Hi 

19 

^^9 

B 

2>* 

1 

1 

1 

1 

1 

1 

1 

1 

TABLE  1.2.2 
ROTES 

1.  Failure  aode  -  local  back  face  tMperature  rlac. 

2.  Batlnga  are  for  any  uaual  type  of  non-bearing  natal  framing  providing  a  nlnlnua  2"  air  apace. 

3.  Facing  aaterlala  aecured  to  lightweight  ateel  atuda  not  leaa  than  3”  deep. 

4.  Rating  baaed  on  loading  to  develop  a  mavinun  atreaa  of  7270  FSI  for  net  area  of  each  atud. 

5.  Spacing  of  ateel  atuda  nuat  be  aufflclent  to  develop  adequate  rigidity  In. the  netal-lath  or 
gypaua-plaater  baae. 

6.  Aa  per  note  4  but  load/atud  not  to  exceed  5120  PSI. 


L- 
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TABLE  1.2.3 
WALLS  -  MET.U.  FRAHE 


Thlcknaaa  -  6"  to  Laaa  Than  8" 


Itaa 

Coda 

Thickness 

Construction  Datalls 

Parfomanca 

Rafaranca  Nunbar 

Notas 

I 

Load 

-  . 

Tlaa 

_ 

Pra- 

BNS-92 

BMS-92 

Post- 

BMS-92 

W-6-Me-l 

r— — 

6-5/8" 

On  ona  slda  of  1"  aagnaslua  oxyaulfata  wood 
flbarboard  shaathlng  attachad  to  staal  atuds 
(saa  notas  1  and  2),  1"  air  spaca,  and  3-3/6" 
brick  aocurad  with  natal  tlos  to  staal  frano 
ovary  fifth  coursa;  Insldo  facing  of  7/8"  1:2 
aandod  gypsun  plastar  on  natal  lath  aacurad 
dlractly  to  studs;  Plastar  slda  ospoaad  to 
flra. 

Saa 

Noto 

2 

1 

1-3/6 

W-6-Me-2 

6-5/8" 

On  ona  slda,  of  1"  nagnoalun  oxyaulfata  wood 
flbarboard  shaathlng  attachad  to  ataal  atuds 
(saa  notas  1  and  2),  1"  air  spaca,  and  3-3/6" 
brick  sacurad  with  natal  tlas  to  ataal  frana 
ovary  5th  couraa.  Inslda  facing  of  7/8"  1:2 
sandad  gypsun  plsstar  on  nstal  lath  sacurad 
dlractly  to  studs:  Brick  faco  axposad  to  flra. 

Saa 

Nota 

2 

A  hr. 

1 

1 

1 

1 

1 

1 

6-5/8" 

On  ona  slda  of  1"  nagnoalun  oxyaulfata  wood 
flbarboard  shaathlng  attachad  to  ataal  studs 
(saa  notas  1  and  2),  1"  air  spaca,  and  3-3/6" 
brick  sacurad  with  natal  tloa  to  ataal  frana 
ovary  5th  coursa.  Inslda  facing  of  7/8"  vaml 
cullta  plastar  on  natal  lath  sacurad  dlractly 
to  atuds.  Plastar  slda  oxpoaad  to  flra. 

|9 

2  hr. 

1 

1 

1 

1 

1 

TABLE  1.2.3 
NOTES 


1.  Llfhtwalght  ataal  atuda  (alnlaua  3"  daap)  uaad.  Stud  spacing  dapaadant  on  loading,  but  la 
aach  casa,  apaclng  la  to  bo  such  that  adoquata  rigidity  la  provldad  to  tha  natal  lath  plaator 

baaa. 

2.  Load  la  such  that  strosa  davalopad  In  studs  Is  not  graatar  than  5120  PSI  calculatad  from  not 
atud  aroa. 
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.  Conatructlon  Dacalls 


rarfonanca  I  Rafaranca  Muabar 


Pra-  Poat-  I lac 

Tlaa  BMS-92  BHS-92  BMS-92  Motaa 


On  ona  aide  of  >1”  wood  flbaxboard  abaathlng  J  Saa 
next  to  atuda,  3/4"  air  apace  foraad  with  3/4'  Mota 
X  l-S/8"  wood  atrlpa  placed  over  the  flharho*  2 
ard  and  aacurad  to  the  atuda;  paper  hacked 
wire  lath  nailed  to  atrlpa  3-3/4"  brick  vanaac 
held  In  place  by  filling  a  3/4"  apace  between 
the  brick  and  paper  backed  lath  with  aortar. 

Inalde  facing  of  3/4"  naat  gypaun  planter  on 
natal  lath  attached  to  S/16"  plywo^  atrlpa 
aacurad  to  edgaa  of  ateal  atuda.  Rated  aa  coa- 
buatlbla  becauae  of  the  abaathlng.  Saa  notaa 
1  and  2.  Plaatar  exooaad. 


Sane  aa  above  with  brick  axpoaed. 


On  one  aide,  of  paper  backad  wire  lath  attach¬ 
ed  to  atuda  and  3-3/4"  brick  veneer  held  In 
place  by  filling  a  1"  apace  between  the  brick 
and  lath  with  aortar.  Inalde  facing  of  1" 
paper-encloaad  nlneral  wool  blanket  weighing 
.6  Ib/ft^  attached  to  atuda.  natal  lath  or 
paper  backad  wire  lath  laid  over  the  blanket 
and  attached  to  the  atuda,  and  3/4"  aandad 
gypaua  planter  1:2  for  the  acratch  and  1:3  for 
the  brown  coat.  (See  notea  1  and  2.) 

Plaatar  face  expoaad. 


Saae  aa  above  with  brick  expoaad. 


TABLE  1.2.4 
HOTES 

1.  Lightweight  ateel  atuda  _>  3"  In  depth.  Stud  apacing  la  dependent  upon  loading  but  In  any  caaa 
the  apacing  la  to  be  auch  that  adequate  rigidity  la  provided  to  the  aetal-lath  pUeter  baae. 

2.  Load  la  nich  that  the  atreaa  developed  In  the  ateel  atuda  la  <  5,120  pal  calculated  froa  the 

net  area  of  the  atud.  ~ 
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TABLE  1.3.1 
WOOD  FRAME  WALLS 
Walls  0"  to  Lata  Than  4"  Thick 


Thickness 

Parfonance 

Reference  Nuabar 

Notes 

1 

Construction  Details 

Load 

Tins 

Pra- 

BMS-92 

BMS-92 

Posc- 

BMS-92 

3-3/4 

Solid  Wall  -  2V'  Wood-Wool  Slab  Corai  3/4" 
Gypsun  Plaster  Each  Side 

H/A 

2hri 

■ 

■ 

B 

B 

3-7/8" 

2x4  stud  rail,  3/16"  thick  caaant  asbestos 
board  on  both  aides  of  wall. 

360PS1 

a«t 

«ru 

LO  min 

B 

B 

1/6 

3-7/8" 

Sane  as  W-3-W1  but  stud  cavltlas  filled  with 

1  lb/fc2  nlneral  wol  bats. 

)60PS1 

a«t 

ATM 

bo  Bin 

B 

B 

2/3 

- 

TABLE  1.3.1 
NOTES 

1.  Achlavad  "Grade  C"  Plra  Raslstanca  (British). 

2.  Noalnal  2x4  wood  studs  of  No.  1  Caaaum  or  batter  lunber  set  adgewlsa,  2x4  plates  at  top 
and  bottom  and  blocking  at  ald-halght  of  wall. 

3.  All  horlsontal  joints  in  facing  aatarlal  backad  by  2  x  4  blocking  In  wall. 

4.  Load  >  360  pal  of  net  stud  cross-sactlonal  area. 


S.  Facings  secured  with  6  d  casing  nails.  Nall  holes  pradrlllad  and  0.02"-  0.03”  sDaller  chan 
nail  dlanatar. 
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NUMBER  OF 
ASSBIBLIES 


FICUKE  1.3.2 


WOOD  FRAME  WALI.S 


Wall*  4”  ‘''o  Laa*  'lian  6”  Thick 


>4 

_9_2, . 

18 

87 

95  85 

86 

83 

.«  J 

-12-  .7J.. 

.^SL. 

JUl-j 

.36.  -«0.. 

.V>.\ 

.,61..52-J 

JBl. 

.53.  56.. 

.11  J 

58  35 

75 

54  52 

74 

51  49 

.11. 

.50. 

J.l. 

.bi.  Ji.. 

.14. 

_40.  53.. 

.65. 

..3|,  36.. 

.45. 

12.  26.. 

44 

.12.  22.. 

.41. 

67 

68< 

16  21 

39 

47 

64 

.15.  Jl.. 

35 

46 

63 

14  8 

31  ' 

-25 

.62. 

51. 

.13.  .3.. 

Ac. 

.61. 

.12, 

.W. 

36 

.JJQ.  .A. 

Ai- 

.Jk  J 

.20. 

30 

9  5 

17 

3 

4 

19 

The  nnbar  la  each  boa 
la  keyed  to  the  laat 
miabcr  la  the  Itaa  Code 
coluaa  la  the  Table. 

For  eaaaple: 


FIRE  RESISTANCE  RATING  (HOURS) 


WOOD  FRAME  WALLS 


Wall*  4”  to  Leaa  Than  6"  Thick 


re  I  Reference  Nuaber 


Conatructlon  Details 


2”  a  4"  Stud  Wall;  3/16”  CAB;  No  Inaulatlon 
Deslsn  A. 


W-4-W-3  4-3/4" 


W-4-W-5  4-3/4”  2”  a  4”  Stud  Wall;  3/16”  CAB  face;  3/8” 

CypsuB  board  face;  Deslgii  B. 


2”  a  4”  Stud  Wall;  3/16”  CAB  face;  3>i”Mlneral 
Wool  Inaulatlon:  Desltn  C. 


2”  a  4”  Stud  Wall;  3/16”  CAB  face;  3li”Mlneral 
Wool  iBsulatlon:  Doslcn  C. 


W-4-W-9 
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1.3.2  (cont'd) 

Walls  4"  to  Lata  Thao  6”  Thick 


Iten 

Code 

Thickness 

W-4-W-10 

4-1/8" 

H-4-W-11 

4-3/4" 

W-4-W-12 

1 

u» 

4^ 

W-4-W-13 

4-3/4"  . 

W-4-W-14 

4-3/4" 

Construct  ton  Datalls 


2”  X  4"  Stud  Wall;  3/16”  CAB  faca;  3>i"  Mlnaral 
Wool  Insulation:  Daslan  C. 


Strips  over  Studs;  SH"  Mlnaral  Wool  Insulation 

Das 


2"  X  4"  Stud  Wall;  3/16"  CAB  faca;  3/8"  Cypaua 
Strips  9  Stud  Edges;  7>i"  Mlnaral  Wool  Insul.; 
Daslan  D. 


I  board  strips  over  studs;  Sli”  Mineral  Wool  Ins. 
Dea 


board  strips  over  studs;  7"  Mineral  Wool  Ins.; 
Design  D.  


Raferanca  Nuabar 


Pra-  Post- 

U>ad  Tl>a  BMS-92  BNS  -92  BMS-92  Hot 


2"  X  4"  Stud  Wall;  Exposed  face  -  CAB  Shingles 
over  1"  X  6";  Unexposed  face  -  1/8"  CAB  Shaat; 
Gypsun  9  stud  edges;  3>i"  Mineral  Wool  Ins.; 
Deslsn  F. 


2"  X  4"  Stud  Wall;  Exposed  face  -  1/8"  CAB 
Sheet;  Gypsun  board  9  Stud  Edges;  Unexposed 
face  -  CAB  Shingles  over  1"  x  6";  Mineral 
Wool  Insulation:  Design  F. 


2"  X  4"  Stud  Wall;  Exposed  face  -  CAB  Shingles  74nln  8Snln 
over  1"  X  6";  Unexposed  face  -  1/8"  CAB  Sheet, 

Gypsun  board  9  Stud  edges;  Sij"  Mineral  Wool 
Insulation:  Design  G. 


S-S/8"  2"  X  4"  Stud  Wall;  Exposed  face  -  CAB  Shlnglas  38nln  38nln 

l"x  6"  sheathing;  Unexposed  face  -  CAB  Sheat, 

Gypsun  board  9  Stud  edges;  S>i"  Mineral  Wool 
Insulation:  Design  G. 


S-S/8"  2"  X  4"  Stud  Wall;  Exposed  face-  CAB  Sheet,  38nln  38nln 

Gypsun  board  9  Stud  edges;  Unexposed  face  - 
CAB  Shingles  l"x  6"  sheathing;  S^"  Mineral 
Wood  Insulation;  Design  G. 


each  side:  *»*'  Gypsun  plaster  each  side. 


2"  X  4"  Stud  Wall;  18"  O.C.;  3/4"  Gypsun  p 
each  side;  3/16"  Gypsun  plaster  each  side. 


2"  X  4"  Stud  Wall;  16"  O.C.;  3/8"  Gypsun  b 
each  side;  3/16”  Gypsun  plaster  each  side. 


14Z  M.C.  with  F.R.  Paint  9  3S  gn/ftZ. 


board:  Back  face 


CAB:  16"  O.C. 
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1.3.2  (cont'd) 

Walls  4”  to  Lata  Than  6"  Thick 


Parfonancci  Rafarancc  Nuabar 


Itea 

Code 

Thickness 

W-5-W-31 

5-1/8" 

W-4-W-32 

4V' 

W-4-W-33 

4J|" 

W-4-W-34 

4Jj" 

W-4-W-35 

4%" 

W-4-W-36 

41," 

W-4-W-37 

41," 

W-4-W-38 

41," 

W-4-W-39 

41," 

W-4-W-40 

41," 

W-4-W-41 

41," 

W-4-W-42 

41," 

W-4>W-43 

41," 

W-4-W-44 

4-5/8" 

W-4-W-4S 

4-5/8" 

W-4-W-46 

W-4-W-47 

4-7/8" 

_ 

W-4-W-48 

ConatnictioB  Oataila 


2"  X  4"  Stud  Wall;  16"  O.C.;  >1"  Plbarboard 
Inaulatlon  with  1/32"  Aabaatoa  (both  tldaa  of 
aach  board) 


2"x4"  Stud  Wall;  3/8"  thick  grptua  wallboard  nota 
on  both  facaa;  Inaulatad.  cavltlaa.  23 


Pra-  Poat- 

Load  Tlaa  BMS-92  BMS  -92  BMS-92 


2"x  4"  Stud  Wall;  V  thick  gypaua  wallboard  on  note konln. 
both  facet.  27  | 


2''x  4"  Stud  Wall;  V  thick  gypaua  wallboard  on  note  4Saln. 
both  facaa:  Inaulatad  cavltlaa.  27 


2"x  4"  Stud  Wall;  V  thick  gypaua  wallboard  on  M/A  1  hr. 
both  facaa:  tnauiatad  cavltlaa.  I  I 


2"x  4"  Stud  Wall;  V  thick,  l.llb/ft’2  wood  note 
flberboard  sheathlcg  on  both  facet.  23 


2"x  4"  Stud  Wall;  V  thick.  0.71b/ft^  wood  nota  tttaln. 
flberboard  ahaathlna  on  both  facaa.  23  I 


2"x  4"  Stud  Wall;  V,  "f laaaproofed",  l.Slb/ft^jnota  lOaln. 
wood  flbarboard  ahaathlna  on  both  facaa.  23 


tiMwiTtl'niimMiaaS 


2''x  4"  Stud  Wall;  V  thick,  1:2,  1:3  gypaua 
platter  on  wood  lath  on  both  facaa. 


2"x  4"  Stud  Wall;  V  thick,  1:2,  1:3  gypaua  note 
platter  on  wood  lath  on  both  facet;  inaulatad  23 
cavltlaa. 


2"x  4"  Stud  Wall;  >|"  thick  1:5,  1:7.5  llaa 
plaatar  on  wood  lath  on  both  facaa.  Insulated 
cavltlaa. 


tiaWMf:0!f '/liiW1iJ.8.lll.i.l]!IB  IJi  i 


2"x  4"  Stud  Wall;  atuda  faced  with  4"  wide 
strips  of  3/8"  thick  gypaua  board;  3/16"  thick 
cement -atbestos  board  on  both  facet;  insulated 
cavities. 


Sane  aa  W-4-W-45  but  non-load  bearln 


2"  X  4"  Stud  wall;  3/16  thick  cement  aabeatos  note  LH  hr 
board  over  Ij"  thick  gypaua  sheathing  on  both  23 
faces. 


Saae  as  W-4-W-47  but  non-load  baar 


2"x  4"  Stud  Wall;  exterior  face:  3/4"  wood  ahe-  note  40nln 

athlng,  asbestos  felt  14  lb/100  ft^  and  5/32"  23 

cement-asbestos  shingles.  Interior  face:  4" 

wide  strips  of  3/8"  gypsum  board  over  atuds; 

wall  faced  with  3/16"  thick  cenent  asbestos 

board . 


2"x  4"  Stud  Wall;  exterior  face  as  per  W-S-W-  note  jg  ^in 
49;  Interior  face:  9/16"  coapoalte  board  con-  23 
sisting  of  7/16"  thick  wood  fiber  board  faced 
with  1/8"  thick  cenent  asbestos 
board;  Exterior  side  exposed  to  fire. 


Not 


16  3/4 


17,18,  1/3 
23 


17,23  2/3 


3/4 


17,23  1/4 


17,23  1/6 


2"x  4"  Stud  Wall;  3/4"  thick  T&G  wood  boards 
on  both  sides. 
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1.3.2  (cont'd) 

Hall*  A"  to  Loaa  Than  6"  Thick 


Parfonaoct: 


Roferanc*  Nuabar 


Item 

Code  Thlckneaa 


Conatmctlon  Dctalle 


Pta-  Poat- 

Load  TIm  BMS-92  BMS  -92  BMS-92  Notes 


Saae  as  W-S-U-S3  but  with  Insulated  cavltlea.  note  33Bin 

23 


2"x  4”  Stud  Wall;  3/4”  thick  T4G  wood  boarda  on  note  4Saln 
both  sides  with  30  lb/100  ft^  asbestos,  paper  23 
between  studs  and  boards.  _ 


2"x  4"  Stud  Wall;  V  thick,  1:2,  1:3  gypsua 
laater  on  natal  lath  on  both  sides  of  wall. 


note  4Snln 
23 


2"x  4”  Stud  Wall;  3/4”  thick  2:1:8,  2:1:12  11m  note  4Saln 
and  Keene's  csaent  plaster  on  netal  lath,  both  23 
sides  of  wsll.  _ 


2”x  4"  Stud  Wall;  3/4”  thick  2:1:8,  2:1:10  llae  nota 
Portland  csaent  plaster  over  netal  lath  on  both  23 
sides  of  wsll. 


2”x  4”  Stud  Wsll,  3/4”  Thick  1:5,  1:7,5 

line  plaster  on  aetsl  lath  on  both  aldas  of 
wall. 


note  30a In 
23 


2”x  4”  Stud  Wall,  3/4”  thick,  1:1/30:2,  1:1/30:  note  45nln 
3  |>ortland  ccaent,  asbestos  fiber  plaster  on  23 
netal  lath  on  both  sides  of  wall. 


2”x  4”  Stud  Wall,  3/4”  thick  1:2,  1:3  Portland  note  30ain 
ceaent  plaster  on  aetsl  lath  on  both  sides  of  23 
wall. 


2”x  4”  Stud  Wall,  3/4”  thick  neat  platter  on  N/A 
netal  lath  on  both  sides  of  wall. 


17,21  3/4 
23 


2”x  4”  Stud  Wall,  3/4”  thick  neat  gypsua  plan-  note 
ter  on  Mtal  lath  on  both  sides  of  wall.  23 


2”x  4”  Stud  Wall,  3/4”  thick  1:2,  1:2  gypsua  note 
plaster  on  netal  lath  on  both  sides  of  wall,  23 
Insulated  cavities. 


17,21,  m 
23 


2”x  4”  Stud  Wall,  saae 
cavities  not  Insulated. 


W-S-W-64  but  wall 


W-5-W-67  5-1/16” 


W-5-W-68  5k” 


W-5-W-69  5V’ 


W-5-W-70  51*” 


W-5-W-71 


2”x  4”  Stud  Wall,  3/4”  thick  1:2,  1:3  gypsua  note  1  hr. 
plaster  on  netal  lath  on  both  sides  of  wall,  23  ISnln. 
Insulated  cavities. 


Ssae  ss  W-S-W-49  except  cavity  Insulation  of  note  2  hr. 
1-3/4  lb/ft2  alneral  wool  bats.  Rating  appllei  23  ISaln 
whan  either  wall  side  exposed  to  fire. 


2"x  4”  stud  wsll,  7/8”  thick  1:2,  1:3  gypsua  note  1  hr. 
plaster  on  natal  lath  on  both  sides  of  wall,  23  3CBln 
Insulated  cavities. 


2”x  4”  Stud  wall;  7/8”  thick  neat  gypsua  plan-  N/A  1  hr. 
ter  applied  on  netal  lath,  on  both  sldea  of  4Saln 
wall. 


2”x  4”  stud  wall;  k”  thick,  1:2,  1:2  gypsua 
plaster  on  3/8”  thick  plain  gypsua  lath  with 
l-3/4”x  1-3/4”  netal  lath  |>ads  nailed  8”  O.C. 
vertically,  16”  O.C.  horlsontally,  both  aides 
of  wall. 


2"x  4”  stud  wall,  V  thick  1:2,  1:2  gypsua  pla-  note  4Saln 
ster  on  3/8”  gypsua  lath  (plain.  Indented  or  23 
perforeted)  both  sldea  of  wall. 
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1.3.2  (coat'd) 

Halls  4"  Co  Lots  Than  6"  Thick 


Parfonance 


Raforance  Nuabar 


Icea 

Coda  Thlcknaaa 


Construction  Details 


Pra-  Post- 

Load  Tina  BNS-92  BMS  -92  BHS-92 


2"x  4"  Stud  Hall,  7/8"  thick  1:1/30:2,  1:1/30:3 
Portland  coaent,  asbastos  plsstar  appllad  ovar  23 
natal  lath  an  bath  tiita  ef  vali.  I 


2"x  4”  Hood  stud  wall.  V  thick  1:2,  1:2  gypijun 
piaster  over  wood  lath  on  both  sides  of  wall. 
Klikaral  wool  Insilatlaa, 


H-4-H-80  I  4-3/4"  I  Sane  as  H-4-H-79  but  uninsulated. 


2"x  4”  wood  stud  wall.  V  Chick,  3:1:8,  3:1:12  N/A  1  hr 
line,  Keane's  ccBent,  sand  plaster  over  wood 
lath  both  sides  of  wall.  Mineral  wool  Insula¬ 
tion. 


4-3/4”  2"x  4”  wood  stud  wall.  If"  thick,  1:5,  1:7.5  N/A 

lias  plaster  over  wood  lath  on  both  sides  of 
wall. 


5-1/8"  2”x  4"  wood  stud  wall.  11/16"  thick  1:5,  1:7.5  N/A 

llae  plaster  over  wood  lath  on  both  sides  of 
wall.  Mineral  wool  Inculatlon. 


2"x  4"  wood  stud  wall.  3/4"  thick  1:5,  1:7 
line  plaster  over  wood  lath  on  both  sides  of 
Mil.  Mineral  wool  Inrulatlon. 


2"x  4"  wood  stud  wall.  V  thick  2:1:12  lias,  N/A 
Keene's  ceaent  and  sand  scratch  coat,  V  thick 
2:1:18  llae,  Keene's  ceaent,  sand  sand  brown 
coat  over  wood  lath  on  both  sides  of  well. 

Mineral  wool  Ineijliition. 


2"x  4"  wood  stud  wall.  V  thick  1:2,  1:2  gyprui;  N/A 
plaster  over  3/8”  thick  plaster  board  on  both 
sides  of  wall. 


2"x  4"  wood  stud  wall.  >i"  thick  1:2,  1:2  gvpraa  N/A 
plaster  over  3/8"  thick  gypsun  lath  on  both 
sides  of  wall. 


2"x  4"  wood  stud  wall.  V  thick  neat  plaster  N/A 
over  3/8"  chick  gypsua  lath,  on  both  sides  of 

Mil. 


2"x  4"  wood  stud  wall.  >|"  thick  1:2,  1:2  gypra  N/A 
plaster  over  3/8"  thick  Indented  gypsua  lath, 
on  both  sides  of  wall. 


2"x  4"  wood  stud  wall.  <|"  thick  1:2,  1:2  iypmm  N/A 
plaster  over  perforated  gypsua  lath,  3/8"  thlel 

on  both  wsll  feces.  _ 

N-5-H-93  Sit"  2"x  4"  wood  stud  wall.  >|"  Chick  1:2,  1:2  gyps-ja  N/A 
plaster  over  3/8"  thick  perforated  gypsua  lath 

_ koth  sides  of  wall. 
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1.3.2  (cont'd) 


Walla  4"  to  Lata  Than  6"  Thick 


Iten 

Code 

Construction  Details 

ParforMnee 

Reference  Nunber 

Notes 

Rac 

Houte 

Load 

Tlae 

Pre- 

BMS-92 

BNS  -92 

Post-* 

BMS-92 

W-5-W-94 

2"x  4"  wood  stud  wall.  V  thick  1:2,  1:2  gypsun 
piaster  over  perforated  gypsun  lath  3/8"  thick 
over  both  sides  of  wall. 

N/A 

4Snln 

■ 

■ 

43 

3/4 

W-5-W-95 

2"x  4"  wood  stud  wall.  V  thick  1:2,  1:2  gypsun 
plaster  over  V  thick  wood  flbarboard  plaster 
bass  on  both  sides  of  wall. 

N/A 

35nln 

■ 

■ 

43 

■ 

W-5-W-96 

5-3/4". 

2"x  4"  wood  stud  wall.  1/2"  thick  1:2,  1:2  gyp- 
sun  piaster  over  7/8"  thick  flanaproofad  wood 
flbarboard,  on  both  sides  of  wall. 

N/A 

1  hr. 

43 

21,31 

37 

1 

TABLE  1.3.2 
■DIES 

1.  All  apeclaent  S'  or  8'8"  x  lO'A"  >  l.a.,  %  of  fomaca  alaa.  Saa  note  42  for  dealgn  cross  section. 

2.  Spsciaens  tested  In  tandea  (two  par  axpoaurc) . 

3.  Test  par  ASA  No.  A-2-1934  except  where  unloaded.  Also,  panels  were  of  "half"  alas  of  furnace 
opening.  Tlaa  value  signifies  a  tharaal  failure  tlsM. 

4.  2x4  Studs  -  16”  O.C.;  where  10*4",  blocking  t  2'4"  height. 

5.  Facing  4*  x  8*  -  ceaent  asbestos  board  sheets  -  3/16"  thick. 

6.  Sheathing  (diagonal)-  25/32"  x  S^i"  -  1"  x  6"  pine. 

7.  Facing  Shingles  -  24”  x  12"  x  5/32"  where  used. 

8.  Asbestoa  felt  -  aaphalt  aat  between  sheathing  and  ahlnglaa. 

9.  Load  -  30,500  lbs  or  360  PSI/stud  where  load  was  tested. 

10.  Walls  were  tested  beyond  achleveaent  of  first  test  end  point.  A  load  bearing  tlae  In  excess  of 
perforaance  tlae  Indicates  that  although  tharaal  criteria  were  exceeded  load  bearing  ability 
cont Inued . 

11.  Wall  was  rated  for  1  hr.  coabustlble  use  In  original  source. 

12.  Bose  atreaa  speclaen. 

13.  Rated  IH  hour  load  bearing.  Ratad  ll|  hour  none-load  bearing. 

14.  Failed  hose  atreaa. 

15.  Test  taralnated  due  to  flaae  penetration. 

16.  Test  taralnated  -  local  back  face  taaparature  vise. 

17.  Noalnal  2x4  wood  studs  of  No.  1  coaaon  or  better  luaber  set  edgewise.  2x4  plates  at 
top  and  bottoa  and  blocking  at  nld-helght  of  wall. 

18.  Cavity  Insulation  consists  of  rock  wool  bats  1.0  lb/fc2  of  filled  cavity  area. 

19.  Cavity  insulation  consists  of  glass-wool  bats  0.6  Ib/ft^  of  filled  cavity  area. 

20.  cavity  Insulation  consists  of  blown-ln  forck  wool  2.0  lb/ft2  of  filled  cavity  area. 

21.  Nix  proportions  for  plastered  walls  as  follows:  first  ratio  Indicates  sratch  coat  nix, 
weight  of  dry  plaster:  dry  sand;  second  ratio  Indicates  brown  £oat  nix. 

22.  "Neat"  plaster  Is  taken  to  nean  unsanded  wood-fiber  gypsun  plaster. 

23.  Load  •  360  psl  of  net  stud  cross-ssctloiwl  area. 

24.  Rated  as  non  load  bearing. 
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1,3.2  (coat'd) 
NOTES 


25.  Noalnal  2x4  studs  psr  note  17,  spaced  at  16"  on  contar. 

26.  Horlsontal  Joints  In  facing  ■atarisl  supported  by  2  x  4  blocking  within  wall. 

27.  Facings  secured  with  6  d  casing  nails.  Nell  boles  predrlllad  and  were  0.02"  -  0.03"  aBallar 
than  nail  dlanster. 

28.  Cavity  Insulation  consists  of  nlnersl  wool  bsts  weighing  21b/ft2  of  filled  cavity  ares. 

29.  Interior  well  face  exposed  to  fire. 

30.  Exterior  well  face  exposed  to  fire. 

31.  Noelnal  2x4  studs  of  yellow  pine  or  Douglas-flr  spaced  16"  on  center  to  s  single  row. 

32.  Studs  as  In  note  31  except  double  row,  with  studs  In  rows  staggered. 

33.  Six  roofing  nails  with  eetal-lath  pads  around  heeds  to  each  16"x  48"  lath. 

34.  Areas  of  holes  less  than  2-3/4S  of  arse  of  leth. 

35.  Wood  laths  were  nailed  with  either  3  d  or  4  d  nails,  one  nail  to  each  bearing,  and  the  end 
Joining  broken  every  7th  course. 

36.  ij"  thick  flberboard  plaster  base  nailed  with  3  d  or  4  d  cooaon  wire  nails  spaced  4"  -  6"  on 
center. 

37.  7/8"  thick  flberboard  plaster  base  nailed  with  5  d  coenon  wire  nails  spaced  4"  -  6"  on  center. 

38.  Mineral  wool  bats  1.05-1.25  lb/ft2  with  waterproof ed-paper  backing. 

39.  Blown-ln  alneral  wool  Insulation,  2.2  lb/ft2. 

40.  Mineral  wool  bats,  1.4  Ib/ft^  with  waterproofed -paper  backing. 

41.  Mineral  wool  bats,  0.9  lb/ft2. 

42.  See  wall  design  dlagron,  below. 


S 


TABLE  1.3.3 
NOTES 

1.  Noalnal  2'  x  A  wood  atud*  of  No.  1  conaon  or  battar  luabar  aat  edgewlae.  2x4  plataa  at 
top  and  bottoB  and  blocking  at  nld-halght  of  wall. 

2.  Hlx  proportlona  for  plaatarad  walla  aa  followa:  flrat  ratio  Indlcataa  acratch  coat  nix, 
weight  of  dry  plaatar:  dry  aand;  tacond  ration  Indlcataa  brown  coat  mix. 

3.  Load  •  360  pal  of  nat  atud  croaa-aactlonal  araa. 

4.  Nominal  2x4  atuda  of  yallow  plna  of  Douglaa-flr  apacad  16”  In  a  double  row,  with  atuda 
In  rowa  ataggarad. 

5.  Mineral  wool  bata,  0.19  Ib/ft^. 
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TABLE  l.A.l 

WALLS  -  MISCELLANEOUS  MATERIALS 
Thickness  -  0"  to  Less  Than  4" 


i 

Performance 

Reference  Number 

1  , 

1  Item 
Code 

Thickness 

ronstructlon  Detailn 

l.oad  T  ime 

Pre- 

BMS-92 

BMS-92 

Post- 

BMS-92 

Notes 

Rec 

Hours 

W-3-M1-1 

3-7/8" 

Class  brick  wall  -  (bricks  5-3/4"x  5-3/4"x 
3-7/8")  ir'' mortar  bed  -  cemment /lime /sand; 
mounted  In  brick  (9")  wall  with  mastic  and  Ij" 

•  rose. 

' 

n/a  i 1  hr. 

! 

_ 

1.2 

1 

W-3-M1-2 

3" 

Core:  2"  magnesium  oxysulfate  wood-fiber  blocks  n/a  ll  hr. 
laid  In  Portland  cement-lime  mortar;  Facings  |  i 

on  both  sides;  See  note  3.  i 

■ 

■ 

■ 

■ 

1 

W-3-M1-3 

3-7/8" 

Core:  8"  x  4-7/8"  glass  blocks  3-7/8"  thick 
weighing  4  lbs.  each.  Laid  In  portland  cament 
lime  mortar,  horizontal  mortar  Joints  ralnfor- 

cod  with  s*tal  lath. 

n/a  It  hr. 

1 

_ 

_ 

It 

TABLE  1.4.1 
NOTES 

1.  No  failure  reached  at  1  hour. 

2.  These  glass  blocks  are  assuaed  to  be  aolld  based  on  other  test  data  available  for  alallar 
but  hollow  units  which  show  significantly  reduced  fire  endurance. 

3.  Mlnlaua  of  V  of  1:3  sanded  gypsua  plaster  required  to  develop  this  rating. 


TABLE  1.4.2 

WALLS  -  MISCELLANEOUS  MATERIALS 
Thickness  -  4"  to  Less  Than  6" 


Item 

Code 

Construction  Details 

Reference  Number 

Notes 

Rac 

Royi  3 

Load 

Time 

Pre- 

BMS-92 

BMS-92 

Poet- 

BMS-92 

|m-4-M1-1 

4" 

Core:  3"  magnesium  oxysulfate  wood-fiber 
blocks  laid  In  portland  cement  mortar; 

FaclTiSs:  both  sides  per  note  1. 

n/e 

... 

1 

2 

TABLE  1.4.2 
NOTES 

1.  V  sanded  gypsum  plaster.  Voids  In  hollow  blocks  to  be  not  more  than  30X. 
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Convcructlun  IHjIuPn 


Flnlah  •‘re-  Hoiit* 

■atlas  UMS-W*  HHS-92 


F.R.-I-l  9/16"  3/8"  (ypauB  vallboard  facad  with  3/16"  eaaant  i  20  alautaa 

_ I _ atbaatoi  board. _ | _ 


P,R.-I-2  11/16"  V  gypaua  ihaathlng  facad  with  3/16"  eaaant  aa-  20  alautaa 

r  _ baatoa  board. _ ; _ ' _ 


'P.R.-I-3  3/16"  ,3/16"  eaaant  aabaatoa  board  ovar  unlnaulatad  10  alautaa 

j  I  cavity. _ 


'P.R.>I-6  3/16"  3/16"  eaaant  aabaatoa  board  ovar  Inaulatad  cavl'i  5  alnutaa 

_ tlaa. _ 


F.R.-I-3  3/6"  3/6"  thlek  1:2.  1:3  gypaua  plaatar  ovar  papar  20  alautaa 

_ backad  aatal  lath. _ 


F.R.-I-6  3/6"  3/6"  thlAportlaad  eaaant  plantar  on  aatal  lath.  10  alautaa 


1.  2  ;  15 


1.  2  5 


1.  2  5 


1.  a  10 
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TABLE  l.S.l 


1.  Th«  flnlah  rating  la  tha  tlaa  raqulrad  to  obtain  an  avaraga  taaparatura  rlaa  of  250OT,  or  a 
alngla  point  rlaa  of  )2Sor,  at  tha  Intarfaca  batwaan  tha  aatarlal  balng  ratad  and  tha  aubatrata 
balng  protaetad. 

2.  Taatad  In  accordanca  with  tha  Standard  Spaclflcatlona  for  Flra  Taata  of  Building  Conatructlon 
and  NatarUla,  ASA  No.  A2-1932. 

3.  Mix  proportlona  for  plaatar  aa  followa:  flrat  ratio,  dry  walght  of  plaatar:  dry  walght  of 
aand  for  acratch  coat;  aacond  ratio,  platar:  aand  for  brown  coat. 

A.  Naat  plaatar  naans  unsanded  wood-flbar  gypaua  plaster. 


TABLE  1.5.2 
FINISH  RATING 


ORGANIC  MATERIALS 


Parforaance 

Reference 

Nunber 

nsii 

Itea 

Code 

Thickness 

Construction  Details 

Flnlah 

Rating 

Pre- 

BMS-92 

BMS- 

92 

Post- 

BMS-92 

notes  1 

FR-0-1 

9/16" 

7/16"wood  fiber  board  faced  with  1/8"  canant 
asbestos  board. 

15  nlnutaa 

1 

Dl 

15 

n-0-2 

29/32" 

3/A"  wood  sheathing,  asbeatos  felt  weighing  lA 
lb/100  ft^  and  5/32"  canant  asbeatos  shlnxlaa. 

20  nlnutM 

B 

l.  2 

20 

FR-0-3 

111" 

1"  thick  aagneslum  oxysulfate  wood  flberboard 
faced  with  1:3.  l:3'ayosua  plaster.  1/2"  thick. 

20  nlnutas. 

B 

o 

20 

FR-O-A 

JC _ 

li"  thick  wood  flberboard. 

5  nlnutaa 

m 

9 

FR-0-5 

*1"  thick  flaneproofed  wood  flberboard. 

10  nlnutes 

1 

in 

m 

FR-0-6 

BH 

V  thick  wood  flberboard  faced  with  H"  thick 
1:2.  1:2  tvpsun  plaster. 

15  nlnutaa 

B 

B 

15 

FR-0-7 

1-3/8" 

7/8"  thick  flaneproofed  wood  flberboard  faced 
with  >i"  thick  1:2.  1:2  gypsun  plaster. 

30  nlnutes 

B 

B 

30 

FR-0-8 

1-1/A" 

3-1/A"  thick  plywood 

30  nlnutes 

1 

1 

35 

1 

1 

TABLE  1.5.2 
MOTES 


1.  The  finish  rating  Is  the  tine  required  to  obtain  an  average  tenperature  rise  of  250°?,  or  a 
single  point  rise  of  3250F,  at  the  Interface  between  tha  natcrlal  being  ratad  and  the  substrate 
being  protected. 

2.  Tested  In  accordance  with  the  Standard  Specifications  for  Flra  Tests  of  Building  Construction 
and  Materials,  ASA  No.  A2-1932. 

3.  Plaster  ratios  as  follows:  first  ratio  la  for  acratch  coat,  weight  of  dry  plaster:  weight  of 
dry  sand;  second  ratio  Is  for  the  brown  coat. 
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SECTION  II 
COLUMNS 

TABLE  2.1.1 

REINFORCED  CONCRETE  COLIMNS 
HlnlnuB  Dimension  -  0”  to  Less  Than  6" 


Performance 

Reference  Number 

■ 

Item 

Code 

Minimum 

Dlaanalan 

Construction  Details 

Load 

Time 

Pre- 

BMS-92 

BMS-92 

Post- 

BMS-92 

Notes 

C-6-RC-1 

■ 

6"  X  6"  Squsre  Columns;  Gravel  Aggregate 
Concrete  (4030  PSI) ;  Reinforcement  -  Vertical 
4-7/8"  rebars;  Horizontal  -  5/16"  Ties  9  6" 
pitch:  Cover  1". 

34.7 

tons 

62mln 

■ 

■ 

■ 

1 

1 

C-6-RC-2 

■ 

6"  X  6"  Square  Columns;  Gravel  Aggregate 
Concrete  (4200  PSI);  Reinforcement  -  Vertical 
4-V'  rebars:  Horlzontsl  -  5/16"  Ties  9  6" 

pitch:  Cover  -  1". 

21 

tons 

69nln 

■ 

1 

■ 

■ 

1 

1 

1 

TABLE  2.1.1 
NOTES 


1.  Collapse 

2.  British  Test. 
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FtCUSE  2.1.2 

UINFORCES  CONCRETE  OOLUK1S 


NUMBER  or  Mlnlaiu  Dlaanalon  10"  to  Im*  Than  12" 

ASSQSLIES 


FIRE  RESISTANCE  RATING  (BOORS) 


Federal  RegUter  /  Vol.  44,  No.  215  /  Monday,  November  5, 1979  /  Notices  64003 


2.1.2  (eont'd) 


Coluans  with  Mlnlaua  Dlaanalon  10”  to  Lass  Than  12" 


Itan 

Code 

Hlnlnun 

Dlnenalon 

Construction  Dstalla  . 

Performance 

/  Reference  Number 

Notes 

•I 

1 

Rec 

Hours 

Load 

Time 

Pra- 

BMS-92 

BMS-92 

Poat- 

BHS-92 

C-10-»C-7 

Contlnusd  -  Horlsontal  -  S/16"  Tlss  9  6" 
pitch;  1"  CovsT. 

1 

C-IO-HC-S 

10" 

10"  Squara  Columns; Agfrsgaca  concrata(4080  PSI) 
Rslnforcenent  -  Vartlcal  4-  1-1/B"  rsbars; 
Horlsontal  -  S/16"  Tlss  B  6"  pitch;  1-1/8" 

Cover 

72.8 

tons 

1  hr. 
18aln. 

7 

1 

1-3/4 

:-10-RC-9 

10" 

10"  Squara  Columns; Agfragata  concrata(2S10  PSI) 
Ralnforcamaiit  -  Vartlcal  4-  V  rabars;  Horison- 
tal  -  S/16"  Tlss  0  6"  pitch;  Covsr  1". 

51 

ton* 

2  hr. 
16mln 

7 

1 

21* 

:-io-Rc-i( 

10" 

10"  Squara  Columns; Aggragata  concrata(2170  PSI) 
Ralnforcamant  -  Vartlcal  4-  V  rabars;  Rorlson- 
tal  -  S/16"  Ties  @  6"  pitch;  Cover  1". 

4S 

tons 

2  hr. 
14m  In 

7 

12 

2H 

:-io-RC-ii 

10" 

10"  Squara  Columns; Gravel  aggragata  concrete 
(401S  PSI);  Reinforcement  -  Vartlcal  4-  V 
rabars;  Horlsontal  -  S/16"  Tlaa  9  6"  pitch; 
Covar  1". 

46.  S 
tons 

2  hr. 
6  min 

7 

1 

2 

:-ll-RC-12 

11" 

11"  Square  Columns; Gravel  aggregate  concrete 
(41S0  PSI);  Reinforcement:  Vartlcal  4-  IV' 
rebars;  Horlsontal  3/8"  Ties  9  IV  pitch; 

Covar  IV. 

61 

tons 

1  hr. 
23mln 

7 

1 

Ik 

:-ii-RC-i 

11" 

11"  Square  Co lump;  Gravel  aggregate  concrete 
(4380  PSI);  Reinforcement:  Vertical  4-  IV 
rebars;  Horlsontal  3/8"  Ties  9  7%"  pitch;  Cover 

_ 

61 

tons 

1  hr. 
26m  in 

7  !  1 

i 

i  I** 

1 

1 

:-ll-RC-14 

11"  Square  Columns ;Gravel  aggregate  concrete 
(4140  PSI);  Reinforcement:  Vertical  4-  IV 
rebars;  Horlsontal  3/8"Tles  9  7V'  pitch;  Steel 
mesh  around  reinforcement;  Cover  iV. 

61 

tons 

— 

3  hr. 
9  nln^ 

1 

1 

3  1 

i 

:-ii-RC-ij 

11" 

11"  Square  Column;  Slag  aggregate  concrete 
(3690  PSI);  Reinforcement:  Vertical  4-  IV' 
rebar;  Horlsontal  3/8"  Ties  9  7V  pitch;  Cover 

IV. 

91 

2  hr. 

7 

2-5 

t 

2 

:-ii-RC-i« 

11" 

11"  Square  Column;  Limeatone  aggregate  concrete 
(5230  PSI);  Reinforcement:  Vertical  4-  IV' 
rebars;  Horlsontal  3/8"  Ties  9  7V'  pitch;  Cover 

ly. 

91.5 

ton* 

3  hr. 
41m  In 

7 

1 

3k  1 

1 

! 

:-ll-RC-17 

11" 

11"  Square  Colusms; Limestone  aggregate  concrete 
(5530  PSI);  Reinforcement:  Vertical  4-  IV' 
rebars;  Horlsontal  3/8"  Tlea  9  7V'  pitch;  Cover 
l»j". 

91.5 

tons 

3  hr. 
47nln 

7 

‘ 

! 

Vi  . 

1 

C-11-RC-1( 

11" 

11"  Square  Column;  Limestone  aggregate  concrete 
(5280  PSI);  Reinforcement:  Vertical  4-  IV' 
rebars;  Horlsontal  3/8"  Ties  9  7V'  pitch;  Cover 

IV'. 

91.5 

tons 

2  hr. 

2-4,6 

2  1 

1 

I 

_ 

:-ii-RC-i 

i 

11" 

11"  Square  Columns; Limestone  aggregate  concrete 
(4180  PSI);  Reinforcement:  Vertical  4-  5/8” 
rebars;  Horlsontal  3/8"  Ties  9  7"  pitch;  Cover 

IV. 

71.4 

tons 

2  hr. 

. 

7 

2,7 

2 

1 

i 

Federal  Register  /  Vol.  44,  No.  215  /  Monday.  November  5,  1979  /  Notices 


2.1.2  (cont'd) 


Coluana  with  Mlnlaua  Dlaaaaion  Iff'  to  Laaa  Thao  12” 


lean 

Code 

Mlnlaua 

Blaanalon 

Conatructlon  Detalla 

Farfoiaance 

1 

Bac 

BSU8. 

Load 

Tlaa* 

Pra- 

BNS-92 

BUS  -92 

1  'LJU 

n 

11" 

11"  Square  ColuaBo;  Gravel  Concrete  (4530  FSI) 

Ralnforcaaent :  Vertical  4-  5/8"  rabara; 
Horlaontal  3/8”  Tlea  0  7"  pitch;  Covar  1*1" 
with  <i”  olaater. 

n 

2  hra 

U 

C-ll-RC- 

21 

11” 

Q 

B 

■ 

C-ll-RC- 

22 

11" 

11”  Square  Coluaaa;  Aggregate  concrete  (3710 
FSI);  Ralnforcaaent:  Vertical  4-  5/8"  rabara; 
Horlaontal  3/8"  Tlea  0  7"  pitch;  Covar  m". 

58.8 

tone 

2  hr. 

Pi 

■ 

11" 

1 

11”  Square  Coluana; Aggregate  concrete  (3790 
FSI);  Ralnforcaaent:  Vertical  4-  5/8"  rabara; 
Horlaontal  3/8"  Tlea  0  7"  pitch;  Covar  ll|”. 

58.8 

tone 

2  hr. 

m 

■ 

C-ll-RC- 

24 

■ - 

11” 

11"  Squate  Coluana; Aggregate  concrete  (4860 
FSI);  Ralnforcaaent:  Vertical  4-  5/8"  rabara; 
Horlaontal  3/8"  tlea  0  7"  pitch;  Covar  m". 

86.1 

tons 

1  hr. 
20Bln 

■ 

1-1/3 

C-ll-RC- 

25 

11" 

11"  Square  Coluana; Aggregate  concrete  (4850 
FSI);  Ralnforcaaent:  Vertical  4-  5/8”  rabara; 
Horlaontal  3/8"  tlaa  0  7"  pitch:  Covar  IV'. 

58.8 

toat 

1  hr. 
59nln 

■ 

1-3/4 

C-ll-RC- 

26 

11" 

11"  Square  Coluana; Aggregate  concrete  (3834 
FSI):  Ralnforcaaent:  Vertical  4-  5/8"  rabara; 
Horlaontal  5/16"  tlea  0  4V'pltch:  Cover  IV*. 

71.6 

tons 

53nln 

■ 

3/4 

TABLE  2.1.2 
NOTES 


1.  Failure  aoda  -  collapaa. 

2.  Paaaad  two  hour  fire  expoaure. 

3.  Paaacd  hoac  atroaa  teat. 

4.  Reloaded  effectively  after  48  houra  but  collapaod  at  load  In  exceae  of  original  taat  load. 

5.  Falling  load  waa  130  tone. 

6.  Falling  load  waa  112  tone. 

7.  Failed  during  hoae  atreaa  taat. 

8.  Range  of  load  S8.8  tone  (Initial)  to  92  tone  (92  ailn.)  to  60  tone  (80  nln.). 

9.  Collapaed  at  44  tone  In  reload  after  96  houra. 

10.  Hlthatood  reload  after  72  houra. 


11.  Collapaed  on  reload  after  48  houra. 
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TABLE  2.1.3 

REIHFORCED  CONCRETE  C0LUM6 
Minima  Dlamalon  12”  to  Leas  Than  lA” 


Itaa 

Code 


Mlnlaum 

Dlnenalon 


Construction  Details 


Perforacnce  Reference  Nuaber 


Load  Time 


Pre- 

BMS-92i 


Poat- 
IBMS  -92 


Rec 

Hours 


12" 


12"  Square  Colons ;Cravel  Aggregate  Concrete 
(26A7  PSD;  Relnforceaent:  Vertical  4-  5/8” 
rebars;  Horlsontal  5/16”  ties  9  4>j  pitch;  Cover] 

L2". _ _ _  ' 


78.2 

tons 


C-12-RC-2 


Reinforced  Coluanswlth  IV  concrete  outside  of 
reinforced  steel;  gross  dlaaeter  or  side  of 
coluan:  12";Croup  1.  Colunn  A. _ 


2.3 


12” 


Description  as  per  C-12-RC-2;  Group  I,  Coluan 
B.  _ 


2.3 


12" 


Description  as  per  C-12-RC-2;  Croup  II.  Coluan 

A.  _ ^ _ 


a  hrs. 


2.3 


C-12-RC-5 


12” 


Description  as  per  C-12-RC-2;  Group  II.  Coluan 
B. _ 


2  hrs 
>0  alnl 


2.3 


2<i 


C-12-RC-6 


Description  as  per  C-12-RC-2;  Croup  III.  Coluan] 

A. _ 


2.3 


12” 


Description  as  per  C-12-RC-3;  Croup  III.  Coluanj 

B _ _ 


2.3 


12” 


Description  as  per  C.-12-RC-2;  Croup  IV,  Coluan 
A. 


2.3 


Description  as  per  C-12-RC-2;  Croup  IV,  Colum 
B.  _ 


1  hr. 
30a  In 


2,3  IH 


"ABLE  2.1.3 
NOTES 


1.  Failure  node  -  unspecified  structural. 

2.  Croup  I  -  Includes  concrete  having  calcareous  aggregate  containing  a  coablned  total  of  not  aore 

than  10  percent  of  quartz,  chert  and  flint  for  the  coarse  aggregate. 

Croup  II-  Includes  concrete  having  trap-rock  aggregate  applied  without  aetal  ties  and  also 

concrete  having  cinder,  sandstone,  or  granite  aggregate.  If  held  In  place  with  wire 
mesh  or  expanded  metal  having  not  larger  than  4-ln.  mesh,  weighing  not  less  than 
1.7  Ib/yd^,  placed  not  more  than  1  In.  from  the  surface  of  the  concrete. 

Croup  Ill-lncludes  concrete  having  cinder,  sandstone,  or  granite  aggregate  tied  with  No.  5  gaga 
steel  wire,  wound  spirally  over  the  coIudui  section  on  a  pitch  of  8  In.,  or  equivalent 
ties,  and  concrete  having  siliceous  aggregates  containing  a  combined  total  of  60  per¬ 
cent  or  aore  of  quartz,  chert,  and  flint.  If  held  In  place  with  wire  mesh  or  expanded 
aetal  having  not  larger  than  4-ln.  mesh,  weighing  not  less  than  1.7  Ib/yd^  placed  not 
more  than  1  In.  from  the  surface  of  the  concrete. 

Croup  IV-  Includes  concrete  having  siliceous  aggregates  containing  a  combined  total  of  .60 
percent  or  more  of  quartz,  chert,  and  flint,  and  tied  with  No.  5  gage  steel  wire 
wound  spirally  over  the  coluan  section  on  a  pitch  of  8  In.,  or  equivalent  ties. 

3.  Groupings  of  aggregates  and  ties  are  the  same  as  for  structural  steel  columns  protected 
solidly  with  concrete,  the  ties  to  be  placed  over  the  vertical  reinforcing  bars  and  the  mesh, 
whore  required,  to  be  placed  within  1  In.  from  the  surface  of  the  coluan. 

Column  A  -  working  loads  are  assu'ied  as  carried  by  the  area  of  the  coluan  Inside  of  the  llnea 
circumscribing  the  reinforcing  steel. 


Cl  limn  B  -  working  loads  are  assuned  as  carried  by  the  gross  area  of  the  coluan. 
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TABU  2.1.4 

REINFORCED  CONCRETE  COLOMIS 
Mlnlaua  Diaenalon  lA”  to  Loss  Thsn  16" 


TABLE  2.1.4 
NOTES 


1.  Fsllure  sods  -  ssln  rsbsrs  buckled  between  links  st  vsrlous  points. 

2.  Group  I  -  Includes  concrete  hsvlng  cslcsreous  sggregste  contslnlng  s  coablned  totsl  of  not  sore 

thsn  10  percent  of  qusrtz,  chert  and  flint  for  the  coarse  aggregate. 

Group  II-  Includes  concrete  having  trap-rock  aggregate  applied  without  aetal  ties  and  also 

concrete  having  cinder,  sandstone,  or  granite  aggregate.  If  held  In  place  with  wire 
aesh  or  expanded  aetal  having  not  larger  than  4-ln.  aesh,  weighing  not  less  than 
1.7  Ib/yd^,  placed  not  aore  than  1  In.  froa  the  surface  of  the  concrete. 

Group  Ill-lncludes  concrete  having  cinder,  sandstone,  or  granite  aggregate  tied  with  No.  5  gage 
steel  wire,  wound  spirally  over  the  coluan  section  on  a  pitch  of  8  in.,  or  equivalent 
*  ties,  and  concrete  having  siliceous  aggregates  containing  a  coablned  total  of  60  per¬ 
cent  or  aore  of  quartz,  chert,  and  flint.  If  held  In  place  with  wire  aesh  or  expanded 
aetal  having  not  larger  than  4-ln.  aesh,  weighing  not  less  than  1.7  Ib/yd^  placed  not 
aore  than  1  In.  froa  the  surface  of  the  concrete. 

Group  IV-  includes  concrete  having  siliceous  aggregates  containing  a  coablnad  total  of  60 
percent  or  aore  of  quartz,  chert,  and  flint,  and  tied  with  No.  S  gage  steel  wire 
wound  spirally  over  the  coluan  section  on  a  pitch  of  8  In.,  or  equivalent  ties. 

3.  Groupings  of  aggregates  and  ties  are  the  saae  as  for  structural  steel  coluans  protected 

solidly  with  concrete,  the  ties  to  be  placed  over  the  vertical  reinforcing  bars  and  the  aesh, 

where  required,  to  be  placed  within  1  In.  froa  the  surface  of  the  coluan. 

Coluan  A  -  working  loads  sre  assuaed  as  carried  by  the  area  of  the  coluan  Inside  of  the  lines 
clrcuascrlblng  the  reinforcing  steel. 

Coluan  B  -  working  loads  are  assuaed  as  carried  by  the  gross  area  of  the  coluan. 
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FIGURE  2.1.5 

REI!»FORn!n  COMCRm!  COLLW 
'  Minlnua  Elncnsion  16"  To  !.•••  Th«n  18" 


NUMBER  OF 
ASSEMBLIES 


Tho  nuabor  la  aach  bos 
la  kayad  to  tha  laat 
nuabar  la  tha  Itaa  Coda 
coluaa  la  tha  Tabla. 

For  azaapla: 

C-16-Rc(r^ 


FIRE  RESISTANCE  RATING  (HOURS) 


TABLE  2.1.5 

REINFORCED  CONCRETE  COLUM6 
Mlalaua  Dlaaaaloa  16"  to  Laaa  Thaa  18" 


1 

Parforaaaca, 

Rafaraaca  Nuabar 

Itaa 

Mlalaua  , 

1 

1 

Pr«-  ‘  '  Po*t- 

Rac 

Coda 

Dinenslon  , 

_ 1 _ 

Coaatructloa  Datalls 

Load  1  Tlaa 

BMS-92j  BMS-92  |bMS  -92 

Notas 

Hours 

16"  Squara  Coluana;  Craval  aggregata  coacrata  .237  1  hr. 

(4550  PSI);  Raiaforcaaaat:  Vartleal  8-  1-3/8"  |  toaa  { 
rebara;  Horlsoatal  5/16"  tlaa  8  6"  pitch  1-3/8"'  i 
balow  coluaa  surfaca  aad  5/16"  tlaa  at  6"  pltchi  j 
Ilaklng  caatar  rabara  of  aach  faca  fora  1»8  •  j  I 
_  aaallar  aquara  In  coluaa  croaa  aactloa. _  . 

16"  Squara  Coluaia: Graval  aggregata  coacrata  210  |2  hr. 

(3360  PSI):  Raiaforcaaaat:  Vartleal  8-  1-3/8" 
rabara;  Horlsoatal  5/16"  tlaa  at  6"  pitch; 

_  Covar  1-3/8"  _ 

16"  Squara  Coluan;  Graval  aggragata  coacrata  123.5  2  hr. 
(3980  PSI);  Raiaforcaaaat:  Vartleal  4-  7/8"  toaa 
rabara;  Horlsoatal  3/8"  tlaa  #  6"  pitch;  Covar 


C-16-RC-5 I 
C-16-RC-6 


Ralaforcad  coacrata  coluan  with  I^"  coacrata  —  I  9  hra 

outslda  ralaforclag  staal;  gross  dlaaatar  or 

aids  of  coluap:  1^';  Croup  I.  Coluan  A. _ _ _ 

Dascrlptloa  as  par  C-16-RC-4;  Croup  1.  Coluan  R  —  6  hra 

Dascrlptioa  as  par  C-16-RC-4;  Croup  II,  Coluan  —  6  hra. 

A. 


8.9  6 

8.9  6 
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2.1.S  (coat'd) 


Minlaim  Dlacnalon  16”  to  Lao*  Than  18" 


Itea 

Code 

Mlnlaua 

Dlacnalon 

Conatructlon  Detalla 

Perforvance 

Reference  Nuaber 

Notea 

Rec 

Houra 

Load 

Tlac 

Pre- 

BMS-92 

BMS-92 

Poat- 

BIIS-92 

C-16-RC-7 

16" 

Deocrlptlon  aa  per  C-16-RC-4;  Croup  II;  Coluan 
B. 

- 

4  hri 

1 

8.9 

4 

C-16-RC-8 

16" 

Oeacrlptlon  aa  per  C-16-RC-4;  Croup  III,  Col¬ 
on  A. 

- 

S  hra. 

1 

8.9 

5 

C-16-RC-9 

16" 

Deocrlptlon  aa  per  C-16-RC-4;  Croup  III,  Co- 
luan  B. 

- 

3  hra. 
3Qnln. 

1 

8.9 

A 

C-16-RC- 

10 

16" 

Deacrlptlon  aa  per  C-16-RC-4;  Croup  IV,  Coluan 
A. 

- 

3  hra. 

1 

8.9 

3 

C-16-RC- 

11 

16" 

Deacrlptlon  aa  per  C-16-RC-4;  Croup  IV,  Coluan 
B. 

- 

2  hra. 

1 

,  J 

8.9 

2 

TABLE  2.1.S 
NOTES 


1.  Coluan  paased  1  hour  fire  teat. 

2.  Coluan  paaaed  hoae  streoa  Caat. 

3.  No  reload  apeclfled. 

4.  Coluan  paaaed  2  hour  fire  teat. 

5.  Coluan  reloaded  aucceaafully  after  24  houra. 

6.  Reinforcing  detalla  aeae  aa  C-16-RC-1. 

7.  Coluan  paaaed  reload  after  72  houra. 

8.  Croup  I  -  Includea  concrete  having  calcareoua  aggregate  containing  a  coablned  total  of  not  aora 

than  10  percent  of  quartz,  chert  and  flint  for  the  coarae  aggregate. 

Croup  II-  includea  concrete  having  trap-rock  aggregate  applied  without  aetal  tlea  and  alao 

concrete  having  cinder,  aandetone,  or  granite  aggregate.  If  held  In  place  with  wire 
aeeh  or  expanded  aetal  having  not  larger  than  4-ln.  aeah,  weighing  not  leaa  than 
1.7  Ib/yd^,  placed  not  aore  than  1  In.  froa  the  aurface  of  the  concrete. 

Croup  Ill-lncludea  concrete  having  cinder,  aandatone,  or  granite  aggregate  tied  with  No.  S  gage 
ateel  wire,  wound  aplrally  over  the  coluan  aectlon  on  a  pitch  of  8  In.,  or  equivalent 
tlea,  and  concrete  having  alllceoua  aggregatea  containing  a  coablned  total  of  60  par- 
cent  or  aore  of  quartz,  chert,*  and  flint.  If  held  In  place  with  wire  aeah  or  expanded 
aetal  having  not  larger  than  4-ln.  aeah,  weighing  not  leaa  than  1.7  Ib/yd^  placed  not 
aore  than  1  In.  froa  the  aurface  of  the  concrete. 

Croup  IV-  Includea  concrete  having  alllceoua  aggregatea  containing  a  coablned  total  of  60 
percent  or  aore  of  quartz,  chert,  and  flint,  and  tied  with  No.  S  gage  ateel  wire 
wound  aplrally  over  the  coluan  aectlon  on  a  pitch  of  8  la.,  or  equivalent  tlea. 


9.  Crouplnga  of  aggregatea  and  tlaa  are  the  aoae  aa  for  atructural  ateel  coluana  protected 

aolldly  with  concrete,  the  tlea  to  be  placed  over  the  vertical  reinforcing  bara  and  the  aeah, 
where  required,  to  be  placed  within  1  In.  froa  the  aurface  of  the  coluan. 

Column  A  -  working  loada  are  aaauned  aa  carried  by  the  area  of  the  coluan  Inelde  of  the  llnea 
clrcunacrlblng  the  reinforcing  ateel. 


Column  B  -  working  loade  are  aaauned  aa  carried  by  the  groaa  area  of  the  coluan. 
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TABLE  2.1.6 

COLUMNS  -  REINFORCED  CONCRETE 


Mlnlaua  Dlaenalon  18"  to  Than  20" 


Minimum 

Dlmenelon 

Construction  Details 

Performance 

Reference  Number 

Notes 

1 

Item 

Code 

Load 

Tine 

Pre- 

BMS-  *2 

BMS-92 

Post- 

BMS-92 

C-18-RC-1 

18" 

Reinforced  Concrete  Columimwlth  IV  concrete 
outside  reinforced  steel;  gross  diameter  or 
side  of  column:  18":  Croup  I.  Column  A. 

■ 

1 

■ 

■ 

■ 

B 

11 

C-18-RC-2 

18"  , 

B 

■ 

■ 

D 

8 

C-18-RC-3 

18" 

B 

7  hrs 

B 

B 

D 

B 

C-18-RC-4 

18" 

B 

S  hrs 

■ 

B 

D 

B 

C-18-RC-5 

18" 

Description  as  per  C-18>RC-1;  Croup  III,  Co¬ 
lumn  A. 

B 

6  hrs 

a 

D 

B 

C-18-RC-6 

18" 

Description  as  per  C-18-RC-1;  Group  III,  Co¬ 
lumn  B. 

B 

4  hrs 

B 

D 

B 

C-18-RC-7 

18 

Description  as  per  C-18-RC-1;  Group  IV,  Column 
A. 

- 

3  hrs 
30mln 

B 

D 

3«l 

C-18-RC-8 

18" 

Description  as  per  C-18-RC-1;  Group  IV,  Column 
B. 

■ 

2  hrs 
30mln 

■ 

■ 

■ 

I 

2>i 

TABLE  2.1.6 
NOTES 


L,  Group  I  -  Includes  concrete  having  calcareous  aggregate  containing  a  combined  total  of  not  more 
than  10  percent  of  quarts,  chert  and  flint  for  the  coarse  aggregate. 

Croup  !!•  Includes  concrete  having  trap-rock  aggregate  applied  without  metal  ties  and  also 

concrete  having  cinder,  sandstone,  or  granite  aggregate.  If  held  In  place  with  wire 
mesh  or  expanded  metal  having  not  larger  than  6-ln.  mesh,  weighing  not  less  than 
1.7  Ib/yd^,  placed  not  more  than  1  in.  from  the  surface  of  the  concrete. 

Croup  Ill-lncludes  concrete  having  cinder,  sandstone,  or  granite  aggregate  tied  with  No.  S  gage 
steel  wire,  wound  spirally  over  the  column  section  on  a  pitch  of  8  In.,  or  equivalent 
ties,  and  concrete  having  siliceous  aggregates  containing  a  combined  total  of  60  per¬ 
cent  or  more  of  quarts,  chert,  and  flint.  If  held  In  place  with  wire  mesh  or  expanded 
metal  having  not  larger  than  4-ln.  mesh,  weighing  not  less  than  1.7  Ib/yd^  placed  not 
more  than  1  In.  from  the  surface  of  the  concrete. 

Croup  IV-  Includes  concrete  having  siliceous  aggregates  containing  a  combined  total  of  60 
percent  or  more  of  quarts,  chert,  and  flint,  and  tied  with  No.  5  gage  steel  wire 
wound  spirally  over  the  column  section  on  a  pitch  of  8  In.,  or  equivalent  ties. 

2.  Groupings  of  aggregates  and  ties  are  the  same  as  for  structural  steel  columns  protected 

solidly  with  concrete,  the  ties  to  be  placed  over  the  vertical  reinforcing  bars  and  the  mesh, 
where  required,  to  be  placed  within  1  In.  from  the  surface  of  the  column. 

Column  A  -  working  loads  are  assumed  as  carried  by  the  area  of  the  column  Inside  of  the  lines 
circumscribing  the  reinforcing  steel. 


Column  B  -  %K>rklng  loads  are  assumed  as  carried  by  the  gross  area  of  the  column, 


FIRE  RESISTANCE  RATING  (HOURS) 


TABLE  2.1.7 


REINFORCED  CONCRETE  COLUmS 
MlnlauB  Dlaentlon  20”  to  Leas  Than  22” 


ICen 

Code 

Performance 

Reference  Number 

Notes 

— 

tmc 

Hours 

Minlnun 

Dimension 

Construction  Details 

Load  1  Time 

Pre- 

BHS-92 

- 1 

BMS-92 

— 

Post- 
SMS  -92 

C-20-RC-1 

20** 

20”  Square  Colunos; Gravel  aggregate  concrete 
(6690  PSI);  Reinforcement:  Vertical  4-  1-3/4" 
rebars;  Horlsontal  3/8"  wire  8  6”  pitch;  Cover 
1-3/4”. 

367 

tons 

2  hr. 

7 

1-3 

2 

C-20-RC-2 

20” 

20”  Square  ColuB*;  Gravel  aggregate  concrete 
(4330  PSI);  Reinforcement:  Vertical  4-  1-3/4" 
rebars;  Horlsontal  3/8”  Ties  8  6”  pitch;  Cover 
1-3/4” 

327 

tons 

2  hr. 

7 

1,2,4 

2 

C-20-RC-3 

20lt” 

20%"  Square  Column;  Gravel  aggregate  concrete 
(4230  PSI);  Reinforcement:  Vertical  4-  1-1/8” 
rebar;  Horlsontal  3/8”  wire  8  S”  pitch;  Cover 
1-1/8”. 

199 

tons 

2  hr. 
i6mln. 

7 

S 

2-3/4 

C-20-RC-4 

Reinforced  Concrete  Column  with  llj”  concrete 
outside  of  reinforcing  steel;  gross  diameter  or 
side  of  colimm:  20":  Croup  I.  ColwB  A. 

- 

12  hr 

1 

6,7 

12 

C-20-RC-: 

20” 

Description  as  per  C-20-RC-4;  Croup  I,  Coluan 
B. 

“ 

9  hrs 

1 

6,7 

9 

C-20-RC-( 

20” 

Description  as  per  C-20-RC-4;  Croup  II,  Co- 

- 

9  hrs 

1 

6,7 

9 

C-20-RC-1 

20" 

Description  as  per  C-20-RC-4;  Croup  II,  Co¬ 
luan  B. 

- 

6  hrs 

1 

6,7 

6 

L 
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2.1.7  (cont'd) 

Minims  Dlscnslon  20**  to  Loss  Thsn  22 


Item 

Code 

Mlnlanim 

Dimension 

Performance 

Reference  Number 

■ 

Construction  Details 

Load 

Time 

Pre- 

BMS-92 

BNS  -92 

Poat- 

BMS-92 

C-20-RC- 

8 

20** 

E>ttftcrlptlon  at  ptr  C-20-RC-4;  Croup  III#  Co- 

■ 

D 

■ 

fl 

B 

|Mj 

20** 

Descrlptlon  as  per  C-20-RC-4;  Croup  III,  Co- 

■ 

S  hrs. 

a 

■ 

D 

B 

C-20-RC- 

20** 

Description  tt  ptr  C-20-RC-4;  Group  tV*  Coluan 

■ 

B 

a 

D 

B 

C-20-RC- 

11 

20** 

Description  as  per  C-20-RC-4;  Group  IV,  Column 
B. 

- 

3  hrs 

1 

6,7 

1  ^  1 

I 


TABLE  2.1.7 
NOTES 


1.  Pssssd  2  hr.  firs  tsst. 


2.  Pssssd  hoss  stress  tsst. 

3.  Felled  during  relosd  st  300  tons. 

4.  Psssed  relosd  sfter  72  hours. 

5.  Fsllure  sods  -  cbllspse. 


6.  Croup  I  -  Includes  concrete  having  calcareous  aggregate  containing  a  combined  total  of  not  more 
than  10  percent  of  quartz,  chert  and  flint  for  the  coarse  aggregate. 

Croup  II-  Includes  concrete  having  trap-rock  aggregate  applied  without  metal  ties  and  also 

concrete  having  cinder,  sandstone,  or  granite  aggregate.  If  held  In  place  with  wire 
mesh  or  expanded  metal  having  not  larger  than  4-ln.  mesh,  weighing  not  less  than 
1.7  Ib/yd^,  placed  not  more  than  1  In.  from  the  surface  of  the  concrete. 

Croup  III -Includes  concrete  having  cinder,  sandstone,  or  granite  aggregate  tied  with  No.  S  gage 
steel  wire,  wound  spirally  over  the  colunn  section  on  a  pitch  of  8  In.,  or  equivalent 
ties,  and  concrete  having  siliceous  aggregates  contslnlng  a  combined  total  of  60  per¬ 
cent  or  more  of  quartz,  chert,  and  flint.  If  held  In  place  with  wire  mesh  or  expanded 
metal  having  not  larger  than  4-ln.  mesh,  weighing  not  less  than  1.7  Ib/yd^  placed  not 
more  than  1  In.  from  the  surface  of  the  concrete. 


Croup  IV-  Includes  concrete  having  slllceoua  aggregates  containing  a  combined  total  of  60 
percent  or  more  of  quartz,  chert,  and  flint,  and  tied  with  No.  S  gage  steel  wire 
wound  spirally  over  the  column  section  on  a  pitch  of  8  In.,  or  equivalent  tlea. 


7.  Crouplngs  of  aggregates  and  ties  are  the  same  as  for  structural  steel  columns  protected 
solidly  with  concrete,  the  (les  to  be  placed  over  the  vertical  reinforcing  bars  and  the 
mesh,  where  required,  to  be  placed  within  1  In.  from  the  surface  of  the  column. 

Column  A  -  working  loads  are  assumed  as  carried  by  the  area  of  the  column  Inside  of  the 
lines  circumscribing  the  reinforcing  steel. 


Column  B  -  working  loads  are  assumed  as  carried  by  Che  gross  area  of  the  column. 
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TABLE  2.1.8 

HEXAGONAL  REINFORCED  CONCRETE  COLIIM6 
DloMter  -  12"  to  !•••  Than  14" 


Iten 

Code 

NlnlauB 

Dlaenslon 

Construction  Details 

Ferforaance 

Reference  Nuaber 

Notei 

tftC 

Hours 

Load 

Tiae 

Pre- 

BMS-92 

BMS-92 

Foat- 
»MS  -92 

C-12-HRC- 

1 

12" 

88 

tona 

■ 

■ 

■ 

■ 

3/4 

C-12-HRC- 

2 

12" 

lilitliliiM 

7S.7 

tons 

■ 

■ 

■ 

1 

1 

TABLE  2.1.8 
NOTES 


1.  Fallura  Mode  -  collapac. 

2.  Test  stopped  at  1  hour. 


TABLE  2.1.9 

HEXAGONAL  REINFORCED  CONCRETE  OOLDWIS 
Dlaaeter  -  14"  to  Laaa  Than  16" 


Itea 

Code 

Mlnlaua 

Dlaenslon 

Construction  Details 

Ferforaance  1  Reference  Nuaber 

1 

Rec 

Hours 

Load 

Tlae 

Pre- 

BMS-92 

BMS-92 

9! 

C-14-HRC- 

1 

14" 

14"  Hexagonal  Co luans; Gravel  aggregate  concreti 

(4970  PSI) :  Vertical  Ralnforcaaant  8-  1/2" 
rebar;  Horlsontal  S/16"  helical  winding  on  2" 
pitch:  Cover  >i". 

90 

tons 

2  hr. 

■ 

■ 

■ 

1 

2 

TABLE  2.1.9 
NOTES 


1.  Withstood  2  hour  fire  test. 

2.  Withstood  hose  straan  teat. 


3.  Withstood  reload  after  48  hours. 
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TABLE  2.1.10 

HEXAGONAL  REINFORCED  CONCRETE  COLIMIS 


Dlauctr  -  16”  to  Loot  Than  18” 


, - f - ; - 

Item  Mlnlmun 

Code  ;  Dlsienalon  ,  Construction  Details 

Perforaance  *  Reference  Number 

Notes 

Rec 

Hours 

1 

Load  1  Time 

Pre- 

BMS-92 

Post- 
BMS-92  flMS  -92 

1  .  ' 

C-16-HRC-  16  '  16  Hexagonal  Column;  Gravel  concrete  (6320 

1  'PSI);  Vertical  Reinforcement  B-  5/8”  rebar; 

1  '  {Horizontal  Relnforeament  5/16”  helical  winding 

1  1  on  3/6"  pitch;  Cover  >1”. 

160  1  hr. 

tons  55  nit 

• 

1-3/6 

.C-16-HRC-  16  1 16"  Hexagonal  Coluan;  Gravel  aggregate  concrete  126  :  2  hr. 

1  2  .  (SS80  PSI);  Vertical  Reinforceaent  8-  5/8"  .  Cons 

1  4  rebar;  Horlsontal  Reinforcaaient  5/16"  helical  j 

winding  on  1-3/4"  pitch;  Cover  V*. 

7 

2 

2 

TABLE  2.1.10 
NOTES 


1.  Falluro  Mode  -  Collopac 

2.  Failed  on  furnace  removal. 


TABLE  2.1.11 

HEXAGONAL  REINFORCED  CONCRETE  COLUMNS 


Diameter  -  20”  to  I.eta  Than  22” 


1 

Performance 

Reference  Number  j 

n 

1  Item 

1  Code 

Min  Imum 
Dimension 

Construction  Details 

Load 

- ^ 

Time  ! 

Pre-  Post-  1 

BMS-92  BMS-92  BMS  -92  1  Notes 

R.C  i 
Hours! 

lc-20-HRC- 
1  1 

1 

20” 

20"  Hexagonal  Columns;  Gravel  Concrete  (6  80 
PSD:  Vertical  Reinforcement:  3/4"  rebar; 

1  Horlsontal  Reinforcement:  5/16"  helical  wind¬ 
ing  on  1-3/4"  pitch;  Cover  S". 

211 

1  tons 

1 

2  hr.j 

'  '  1 

■  7  1  1 

1  1 

1  ! 

1 

^  ; 

1 

_ 

C-20-HRC- 

2 

20" 

20"  Hexagonal  Columia;  Gravel  Concrete  (5C80 
PSI);  Vertical  Reinforcement:  3/4"  rebar;  Hori 

184 

tons 

2  hr., 
15m  in 

I  ! 

•  ;  7  *2.3,4 

2**  1 

zontal  Relnforeament :  5/16”  wire  on  1-3/6” 
pitch;  Cover  _ _ 


TABLE  2.1.11 
NOTES 


Column  collapaed  on  furnace  removal. 
Paaaed  2V  hr.  fire  teat. 

Paaaed  hose  stream  test. 


6.  Withstood  reload  after  68  hours. 
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TABLE  2.2 

ROUND  CAST  IRON  COLIBWS 


Itea 

Code 

MlnlauB 

Diaenslon 

Construction  Details 

rerfcmance 

Reference  Nuaber 

Notes 

I 

Load 

Tine 

Pre- 

BMS-92 

BMS-92 

Post- 

BMS-92 

C-7-CI-1 

mu 

Colunn:  .6”  nln.  thickness  netal.  unprotected. 

lOaln 

Hi 

1/2 

C-7-CT-2 

Coluan:  .6"  aln.  astal  thickness  concrete 
filled,  outside  unprotected. 

B 

4Soin 

B 

)/4 

11"  o.d'. 

Coluan:  .6”  alnlaua  aetel  thickness;  Protec¬ 
tion:  m"  portlend  caaent  plaster  on  high 
ribbed  aetal  lath.  brokn  air  spice. 

1 

3  hrs 

■ 

■ 

■ 

B 

1 

C-ll-CI-4 

11"  O.D. 

- 

2  hrs 
30  all 

■ 

■ 

2-l/2j 

12.5"O.D. 

Coluan:  7"  O.D.  .6”  nln.  netal  thlcknas?; 
Protection:  2”  porous  hollow  tile,  3/4"  aortar 
between  tile  end  colon,  outside  wire  ties. 

B 

3  hrsc 

■ 

■ 

■ 

B 

■ 

Coluan:  7"  I.D.,  3/10"  nln.  thickness  netal, 
concrete  filled  unprotected. 

- 

3Cteli' 

1 

1/2 

:-«-ci-7 

8.6"  O.D. 

Coluan:  8"  I.D.,  3/10"  aln.  thickness  netal, 
concrete  filled  reinforced  with  4-  3li"x  3/8" 
ancles,  in  fill:  unprotected  outside. 

B 

1  hr. 

1 

1 

■ 

■ 

NUMBER  OF 
ASSOOLIES 


FIGURE  2.3 


FIRE  RESISTANCE  RATING  (HOURS) 
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TABLE  2.3 

STEEL  COLUMIS  -  CTPSUM  ENCASEMENTS 


Mlnlaua 
Atm  of 
Solid 
Macorlal 


Conatnictlon  Ootalls 


Staal  protactad  with  3/4*'  1:3  aandad  gypsua  or 
1"  1:2H  Portland  caaant  plaatar  on  wlra  or 
lath:  ona  layar.  _ 


Saae  aa  C-SC-1;  two  layar a. 


2"  aolld  blocka  with  wlra  aaah  In  horlaontal 
jolnta,  1"  aortar  on  flanga,  raantrant  apaca 
filled  with  block  and  aortar. 


Saae  aa  C-130-SG-3  with  aandad  gypaua  plaa- 


Saae  aa  C-130-SG-S  with  *1"  aandad  gypaua  plaa- 


4"  aolld  blocka  with  wire  aaah  In  horlaontal 
Jolnta,  1"  amrtar  on  flange  reentrant  apace 
filled  with  block  and  aortar. 


Saae  aa  C-300-SG-7  with  reentrant  apaca  filled 
with  gypaua  concrate. 


2”  aolld  blocka  with  craapa  at  horlaontal  jo¬ 
lnta,  aortar  on  flanga  only  at  horlaontal  jo¬ 
lnta,  raeitrant  apace  not  filled. 


Saae  aa  C-8S-SG-9  with  aanded 


3"  hollow  blocka  with  craapa  at  horlaontal  jo¬ 
lnta,  aortar  on  flange  only  at  horlaontal  jo¬ 
lnta,  reentrant  apace  not  filled. 


C-SG-12  120  In. 2  Saae  aa  C-93-SG-11  with  aanded  gypaua  plaa- 

ter. 


C-SG-13  130  In. 2  2"  neat  flbered  gypaua  reentrant  apace  filled 

poured  aolld  and  reinforced  with  4"x  4"  wire 
k»esh  L"  ««"ded  gypaua  plaxter.- 


TABLE  2.4 
TIMBER  COLUMNS 


Mlnlaua  Dlaenalon  -  11" 


Itea 

Code 

Mlnlaua 

Dlaenalon 

Conatructlon  Detalla 

Performance 

Reference  Nuaber 

Notea 

Load 

Tine 

Pre- 

BMS-92 

BMS-92 

Poat- 

BMS-92 

C-ll-TC-1 

11" 

With  unprotected  ateel  plate  cap 

1 

m 

M 

11" 

With  unnrotected  caat  Iron  cap  and  pintle 

4Snln 

Hi 

C-ll-TC-3 

11" 

m 

1  hr. 
ISaln 

B 

B 

B 

IV 

C-ll-TC-4 

11" 

With  3/8"  gypaua  wallboard  over  coluan  and 

B 

1  hr. 
ISaln 

B 

B 

B 

IV 

C-ll-TC-5 

11" 

With  1"  Portland  ceaent  planter  on  wire  lath 
over  coluan  and  over  caat  Iron  or  ateel  cap; 
3/4"  air  apace.  .  . 

“ 

2  hra 

1 

1.2 

2 

TABLE  2.4 
NOTES 

1.  Mlnlaua  Area:  120  In.^ 

2  a  Type  of  wood:  Long  leaf  pine  or  dougles  fir  a 
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table  2. 5. 1.1 


STEEL  COLUMNS  -  OONCKETE  ENCASEMENTS 
Mlnlaum  Dlaenslon  L«st  Than  6" 


■ 

ice. 

Code 

( 

Minlaun  ! 

Dlaenslon  Construction  Details 

Ferfomance  ^  Reference  Number 

H 

Rtc 

Hours 

— 

Load 

Tine 

Pre- 

BMS-92 

BMS-92 

IS 

C-5-SC-1 

— 

5" 

— 

5”  X  6"  Outer  dlaensiona;  4”  x  3"  x  10  Iba.  - 
H  Beaa;  Protection  -  Gravel  Concrete  (4900  PSI) 
6"  X  4"  -  11  SHC 

12 

tons 

1  hr. 
29Bln 

1 

_ 1 

■ 

■ 

Ik 

TABLE  2.5. 1.1 
NOTES 


1.  Failure  node  -  collapae. 


TABLE  2. 5. 1.2 

STEEL  COLUMNS  -  CONCRETE  ENCASEMENTS 


MlnlauB  Dlaenslon  6”  to  Leaa  Than  8" 


Item 

Code 

i 

1 

■ 

Minlaun  i 

Dlaenslon  |  Construction  Details 

Performance 

Reference  Number 

Notes 

Rec 

Hours 

Load  '  Time 

Pre- 

BMS-92 

BMS-9? 

Post- 
BHS  -92 

C-7-SC-1 

7"  p"  X  8"  Coluan;  4"  x  3"  x  10"  H  Bean;  Protec- 

klon  -  Brick  filled  concrete  (6220  PSI);  6"x  4" 
fcesh  -  13  S.N.G.:  Bc=h  1"  belov  colufiu 

■ 

■ 

■ 

B 

3 

C-7-SC-2 

_ 

7"  9"  *  8"  Coluan;  4"  x  3”  x  10  lbs.  H  Beam;  Pro- 

Lotion;  Gravel  concrete  (5140  PSI)  6"  x  4" 

13  S.y.G.  e=>h  1"  belc"  aurfecc. 

■ 

■ 

■ 

B 

2-3/4 

C-7-SC-3 

i 

T"  p"  X  8"  Column;  4"x  3"  x  10  lbs.  H  Beam;  Pro- 

kcctloa;  Concrete  (4540  PSI)  6"  x  4"  -  13  SWG 
^csh:  1"  beloH  column  surface. 

12 

tons 

3  hr. 

9  min 

r— 

7 

1 

3 

1 

C-7-SC-4 

1 

P"  X  8"  Coluan;  4"x  3"x  10  lbs.  H.  Bean;  Pro- 
kectioa:  Gravel  concrete  (5520  PSI);  4"x  4" 

16  SHG  . 

12 

tons 

2  hr. 
^Csin. 

— 

_ 

1 

2-3/4 

TABLE  2. 5. 1.2 
NOTES 


1.  Failure  node  -  collapae, 
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6  7  8 

FIRE  RESISTANCE  RATING  (HOURS) 


TABLE  2. 5. 1.3 

STEEL  COLUIK  -  CONCRETE  ENCASEMENTS 
Mlnlaua  Dlaentlon  8"  to  Los*  Ttion  10** 


C-8-SC-7 


6"x  6**  Stool  Coluan  with  2”  outslds  protsctlon. 
Croup  IV, 


L-3/4 


TABLE  2.5.1. 3 
NOTES 


1.  Failure  aode  -  collapse. 

2.  Group  I  -  includes  concrete  having  calcareous  aggregate  containing  a  conblned  total  of  not  aore 

than  10  percent  of  quartz,  chert  and  flint  for  the  coarse  aggregate. 

Croup  It-  Includes  concrete  having  trap-rock  aggregate  applied  without  aetal  ties  and  also 

concrete  having  cinder,  sandstone,  or  granite  aggregate.  If  held  In  place  with  wire 
aesh  or  expanded  aetal  having  not  larger  than  4-ln.  aesh,  weighing  not  less  than 
1.7  Ib/yd^,  placed  not  aore  than  1  In.  fron  the  surface  of  the  concrete. 

Croup  Ill-lncludes  concrete  having  cinder,  sandstone,  or  granite  aggregate  tied  with  No.  S  gage 
steel  wire,  wound  spirally  over  the  coluan  section  on  a  pitch  of  8  In.,  or  equivalent 
ties,  and  concrete  having  siliceous  aggregates  containing  a  coablned  total  of  60  per¬ 
cent  or  aore  of  quartz,  chert,  and  flint.  If  held  In  place  with  wire  aesh  or  expanded 
aetal  having  not  larger  chan  4-ln.  aesh,  weighing  not  less  than  1.7  Ib/yd^  placed  not 
aore  Chan  1  In.  froa  the  surface  of  the  concrete. 


Croup  IV-  Includes  concrete  having  siliceous  aggregates  containing  a  coablned  total  of  60 
percent  or  aore  of  quartz,  chert,  and  flint,  and  tied  with  No.  5  gage  steel  wire 
wound  spirally  over  Che  colusm  section  on  a  pitch  of  8  In.,  or  equivalent  ties. 
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NUMBER  OF 
ASSEMBLIES 


FIGURE  2. 5. 1.4 

STEEL  COLUMNS  -  CONCRETE  ENCASEMENTS 
Minima  Pimnaion  -  10"  to  Leaa  ^lan  12" 


• 

36 

35 

. 

31 

30 

22 

28 

16 

19 

12 

15 

34 

32 

18 

4 

13 

29 

21 

20 

17 

3 

8 

10 

27 

24 

7 

9 

14 

1 

5 

2 

6 

23 

, 

— 

3 

5 

Tha  nuabar  In  aach  box 
la  kayad  to  tha.laat 
nuabar  In  tha  Itaa  Coda 
coluan  In  tha  Tabla. 

For  axaapla: 

C-ll-SC^T) 


FIRE  RESISTANCE  RATING  (HOURS) 


TABLE  2. 5. 1.4 

STEEL  COLUMNS  -  CONCRETE  ENCASEMENTS 
.Miniaua  Diaanaion  -  10"  to  Leaa  Than  12" 
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2. 5.1. A  (cont'd) 

Hlnlmun  Diaenaion  -  10"  Co  L«aa  Than  12" 
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ItM  I  HlnlMia 
Cod*  iDlacnslon 


Pcrformancfi  Reference  Nuiiber 


Construction  Dctells 


Ll*'s  12'*  colMi;  4**x  3***  10  lb.  beea;  12  6  hr. 

gravel  concrete  (4550  PSI);  6"a  4"  -  13  SWC  ton* 

•ash  reinforcing;  1"  belov  coltaai  surface. 


11**  ll**x  12”  colunn;  4”x  3”x  10  lb.  "N”  bean;  16  S  hr. 

Protection:  gravel  aggregate  concrate  (3830  tons  32nin 
PSI)  with  4”x  4”  nesh;  16  SWG;  1”  below  coluan 
surface. 


6*'x  6”  steel  colum  with  4”  outside  protect  ioi 
Croup  1. 


10”  Description  as  per  C*10~SC>2S:  Group  II. 


Description  as  per  C-10-SC-2S:  Croup  Til. 


-10-SC-2i  10”  I  Description  as  per  r*10-SC-'25;  Group  IV. 


10”  8”s  8”  steel  coluam  with  2”  outside  protection 

I  Croup  1. 


Description  as 


10”  Description  as  per  r*10-SC-29:  Croup  III. 


Description  as  per  C*10-SC-*29;  Group  IV. 


C*11*SC*  11”  Description  as  per  C*ll-SC-33;  Croup  II. 

34  I  I 


C-11 -SC- 

35  I  11” 


r-ii-sr-  11” 

36 


|Dcscrlptlon  as  per  C-ll-SC-33;  Croup  ITT. 


|n*scr tpt ion  as  per  C-ll-Sr-33;  Croup  IV, 


TABLE  2.5. 1.4 


1.  Tested  under  total  restraint  load  to  prevent  expansion  -  minlnun  load  90  tons. 

2.  Failure  node  -  collapse. 

3.  Passed  2  hour  fire  test  ("Grade  C”  -  British). 

4.  Passed  hose  strean  test. 

5.  Colunn  tested  and  passed  3  hour  grade  fire  resistance  (British). 

6.  Colunn  passed  3  hour  fire  test. 

7.  Colunn  collapsed  during  hose  strean  testing. 

6.  Colunn  passed  6  hour  fire  test. 


9.  Group  I  -  includes  concrete  having  calcareous  aggregate  containing  a  combined  total  of  not  more 
than  10  percent  of  quarts,  chert  and  flint  for  the  coarse  aggregate. 

Croup  II-  Includes  concrete  having  trap-rock  aggregate  applied  without  netal  ties  and  also 

concrete  having  cinder,  sandstone,  or  granite  aggregate,  if  held  in  place  with  wire 
mesh  or  expanded  metal  having  not  larger  than  4-in.  mesh,  weighing  not  less  than 
1.7  Ih/yd^,  placed  not  more  than  I  in.  from  the  surface  of  the  concrete. 

Group  ril-inctudes  concrete  having  cinder,  sandstone,  or  granite  aggregate  tied  with  No.  5  gage 
steel  wire,  wound  spirally  over  the  column  section  on  a  pitch  of  8  In.,  or  equivalent 
ties,  and  concrete  having  siliceous  aggregates  containing  a  combined  total  of  60  per¬ 
cent  or  more  of  quarts,  chert,  and  flint.  If  held  In  place  with  wire  mesh  or  expanded 
metal  having  not  larger  than  4-ln.  mesh,  weighing  not  less  than  1.7  Ib/yd^  placed  not 
more  than  1  in.  from  the  surface  of  the  concrete. 

Croup  IV-  Includes  concrete  having  siliceous  aggregates  containing  a  combined  total  of  60 
percent  or  more  of  quarts,  chert,  and  flint,  and  tied  with  No.  5  gage  steel  wire 
i  Mind  spirally  over  the  column  s.'ctlon  on  a  pitch  of  8  In.,  or  equivalent  ties. 


I 
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2.S.1.S  (cont'd) 

Mlnlaua  Pl»*n»lon  -  12”  lo  L«*«  Th«B  14" 


Item 

Code 

Minimum 

Dimension 

Parformance 

Eafaranca  Nuabar  | 

Rotsx. 

Uc 

tout* 

Construction  Details 

ij 

Tim* 

fra- 

BMS-92 

Bis  -92 

Fo*t- 

BMS-92 

12” 

BH 

1 

2 

_8 _ 

IPPPP 

■ 

■ 

■1 

1 

2 

_6 _ 

IPHi 

■ 

■ 

■■ 

BH 

2 

_4 _ 

12" 

10"x  10"  steal  column  with  2"  outside  protac- 

B 

H 

B 

B 

2 

— 

7 

- 

C-12-SC- 

12"  . 

Daacrlptlon  aa  par  C-12-SC-10;  Croup  11. 

fl 

■ 

B 

H 

C-12-SC- 

12" 

Deacrlptlon  as  per  C-12-SC-10;  Croup  III. 

fl 

B 

B 

B 

C-12-SC- 

12" 

Description  as  per  C-12-SC-10;  Croup  IV. 

- 

B 

2 

2I| 

C-13-SC- 

13" 

10"x  10"  steel  column  with  3"  outside  protec- 

“ 

10  hra 

1 

2 

10 

C-13-SC- 

13" 

Descrlptlon  aa  par  C-13-SC-14;  Croup  II* 

“ 

7  hrs. 

1 

2 

7 

C-13-SC- 

13" 

Description  as  per  C-13-SC-14;  Croup  111. 

-- 

5  hrs 

1 

2 

5 

C-13-SC- 

17 

13" 

Description  as  par  C-13-SC-14;  Croup  IV# 

~ 

3  hrs 
30  mil 

1 

2 

3ll 

TABLE  2.5. 1.5 
NOTES 


1.  Failure  mode  -  collapse. 

2.  Croup  I  -  Includes  concrete  having  calcareous  aggregate  containing  a  combined  total  of  not  more 

than  10  percent  of  quarts,  chert  and  flint  for  the  coarse  aggregate. 

Group  II-  Includes  concrete  having  trap-rock  aggregate  applied  without  metal  tlea  and  also 

concrete  having  cinder,  sandstone,  or  granite  aggregate.  If  held  In  place  with  wire 
mesh  or  expanded  metal  having  not  larger  than  4-ln.  mesh,  weighing  not  less  than 
1.7  Ib/yd^,  placed  not  more  than  1  In.  from  the  surface  of  the  concrete. 

Croup  Ill-lncludes  concrete  having  cinder,  sand. cone,  or  granite  aggregate  tied  with  Ho.  S  gage 
steel  wire,  wound  spirally  over  the  column  aectlon  on  a  pitch  of  8  In.,  or  equivalent 
ties,  and  concrete  having  siliceous  aggregates  containing  a  combined  total  of  60  per¬ 
cent  or  more  of  quarts,  chert,  and  flint.  If  held  In  place  with  wire  mesh  or  expanded 
metal  having  not  larger  than  4-ln.  mesh,  weighing  not  less  than  1.7  Ib/yd^  placed  not 
more  than  1  In.  from  Che  surf nee  of  the  concrete. 

Croup  IV-  Includes  concrete  having  siliceous  aggregates  containing  a  combined  total  of  60 
percent  or  more  of  quarts,  chert,  and  flint,  and  tied  with  Ho.  5  gage  ateel  wire 
wound  spirally  over  Che  column  section  on  a  pitch  of  8  In.,  or  equivalent  ties. 


NUMBER  OF 
ASSEMBLIES 

I 
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FIGURE  2. 5. 1.6 

STEEL  COLUttl  -  CONCRETE  ENCASEICNTS 


!tlniBua  DlBenslon  14"  to  Leos  Tlian  16" 


The  nuaber  In  each  box 
la  keyed  to  the  laat 
nuaber  In  the  Itea  Code 
coluan  In  the  Table. 


C-15-SC*i2') 


rM  [ 


FIRE  RESISTANCE  RATING  (HOURS) 


TABLE  2. 5. 1.6 


STEEL  COLUMNS  -  CONCRETE  ENCASEMENTS 
Mlnlaua  Dlaenalon  -  14"  to  Lesa  Than  16" 


Itea  Mlnlaua 

Code  Dlaenalon 


Perforaance  I  Reference  Nuaber 


-14-SC-l  14" 


-14-SC-2  !  14" 


C-W-SC-s!  14" 


C-14-SC-4 I 


14-SC-7 


14-SC-8  I 


14"  X  16"  Concrete  encaaed  ateel  coluan; 
8"  X  6"  X  35  Iba.  H  coluan;  Protection  - 
Aggregate  concrete  (4260  PSI)  -  4"  aeah 
16  S.H.  G  reinforcing  -  1"  below  coluan 
aurface. 


10"x  10"  ateel  coluan  with  4”  outalde  protec¬ 
tion;  Group  I. 


Deacrlptlon  es 


Description  SB  por  C-14-SC-3;  Graua  IV. _ 

12"x  12"  ateel  coluan  with  2"  outalde  protec- 

tlon;  Group  1. _ 

Deacrlptlon  aa  per  C-14-SC-7;  Group  II. 


Federal  Register  /  Vol.  44,  No.  215  /  Monday.  November  5, 1979  /  Notices 


2.5.1. 6  (cont'd) 

Nlnlaua  Dlaenalon  -  14"  to  Less  Than  16" 


TABLE  2. 5. 1.6 
NOTES 


1.  Collapse. 

2.  Croup  I  -  Includes  concrete  having  calcareous  aggregate  containing  a  coablned  total  of  not  ■ore 

than  10  percent  of  quarts,  chert  and  flint  for  the  coarse  aggregate. 

Group  II-  includes  concrete  having  trap-rock  aggregate  applied  without  aetal  ties  and  also 

concrete  having  cinder,  sandstone,  or  granite  aggregate,  if  held  In  place  with  wire 
mesh  or  expanded  netal  having  not  larger  than  4-ln.  wash,  weighing  not  less  than 
1.7  Ib/yd^,  placed  not  more  than  1  In.  from  the  surface  of  the  concrete. 

Croup  Ill-lncludes  concrete  having  cinder,  sandstone,  or  granite  aggregate  tied  with  No.  5  gage 
steel  wire,  wound  spirally  over  the  column  section  on  a  pitch  of  8  In.,  or  equivalent 
ties,  and  concrete  having  siliceous  aggregates  containing  a  coablned  total  of  60  per¬ 
cent  or  more  of  quartz,  chert,  and  flint.  If  held  In  place  with  wire  mesh  or  expanded 
metal  having  not  larger  than  4-ln.  mesh,  weighing  not  less  than  1.7  Ib/yd^  placed  not 
more  than  1  In.  from  the  surface  of  the  concrete. 

Croup  IV-  Includes  concrete  having  siliceous  aggregates  containing  a  combined  total  of  60 
percent  or  more  of  quarts,  chert,  and  flint,  and  tied  with  No.  5  gage  ateel  wire 
wound  spirally  over  the  colusm  section  on  a  pitch  of  8  In.,  or  equivalent  ties. 


TABLE  2. 5. 1.7 


STEEL  COLUmS  -  COHCRETE  ENCASEMEMTS 
MiniauB  Dlaenslon  16"  to  Leas  Than  18" 


TABLE  2.5. 1.7 


NOTES 


1.  Croup  I  -  Includes  concreta  having  calcaraous  aggregata  containing  a  coablnad  total  of  not  aora 
than  10  percent  of  quarts,  chert  and  flint  for  the  coarse  aggregate. 

Group  II-  Includes  concrete  having  trap-rock  aggregate  applied  without  aetal  ties  and  also 

concrete  having  cinder,  sandstone,  or  granite  aggregate.  If  held  In  place  with  wire 
aesh  or  expanded  aetal  having  not  larger  than  4-ln.  aesh,  weighing  not  less  than 
1.7  Ib/yd^,  placed  not  aore  than  1  In.  froa  the  surface  of  the  concrete. 

Croup  Ill-lncludee  concrete  having  cinder,  sandstone,  or  granite  aggregate  tied  with  No.  5  gage 
steel  wire,  wound  spirally  over  the  coluan  section  on  a  pitch  of  8  In.,  or  equivalent 
ties,  and  concrete  having  siliceous  aggregates  containing  a  coablned  total  of  60  per¬ 
cent  or  aore  of  quarts,  chert,  and  flint.  If  held  In  place  with  wire  aesh  or  expanded 
aetal  having  not  larger  than  4-ln.  aesh,  weighing  not  less  than  1.7  Ib/yd^  placed  not 
aore  than  1  In.  froa  the  surface  of  the  concrete. 

Croup  IV-  Includes  concrete  having  siliceous  aggregates  containing  a  coablned  total  of  60 
percent  or  aore  of  quarts,  chert,  and  flint,  and  tied  with  No.  5  gage  ateel  wire 
wound  spirally  over  the  coluan  section  on  a  pitch  of  8  In.,  or  equivalent  ties. 
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TABLE  2. 5. 2.1 

STEEL  COLtMIS  -  BRICK  &  BLOCK  BMCASEMEIITS 


Minima  Dlaaoalon  10"  to  Loss  Than  12" 


— 

Perforaance 

Reference  Nuaber 

Itea 

Coda 

Min  1mm 
Olaanalon 

Conatruction  Detalla 

Load 

Tlae 

Pre- 

BMS-92 

BMS-92 

V;at- 

BMS-92 

Notea 

Rec  ' 

Houra 

C-40-SB-1 

10l»" 

.(h"x  13"  Brick  ancaaad  atael  coluana;8"x  6"s 

15  lb.  "H"  Baaa:  Protaction:  Fill  of  broken 
trick  and  adrtar;  2"  brick  on  adga,  Jointa  ' 
trokan  In  alt.  couraaa.  Caaant-aand  grout; 

.3  SWG  wire  relnforcaaant  In  avary  third  Horl- 
(ontal  joint. 

90 

tons 

1 

1 

1 

1 

1 

1 

C-lO-SB-2 

lOli"  . 

.04"x  13"  brick  ancaaad  atael  coluana:8"x  6"x  3! 
.b.  ”H"  baaa;  Protection:  2"  brick,  Jointa 
trokan  In  alt.  couraaa;  Caaant-aand  grout;  13 
IWC  Iron  wire  relnforcaaant  in  altarnate  horl- 
lontal  jointa. 

90 

tona 

2  hr. 

1 

■ 

■ 

1 

1 

C-lO-SB-3 

10" 

10"x  12"  block  encaaed  coluaia;  8  x  6  x  3Slb. 

"H"  baaa;  Protection:  2"  foaaad  alag  concrete 
ttlocks;  13  SWC  wire  at  each  horizontal  joint; 
■ortar  at  each  joint. 

90 

tons 

2  hr. 

■ 

■ 

■ 

■ 

1 

C-lO-SB-4 

lOlj" 

LOli"  X  12"  block  encaaed  ateel  coluan;  8"x  6"  x 
)5  lb.  "H"  beaa;  Protection:  Gravel  aggregate 
:oncretc  fill  (unconaolldatad)  2"  thick  hollow 
:laT  tllaa  with  aortar  at  edgea. 

86 

tons 

56aln. 

■ 

■ 

■ 

1 

3/4 

C-lO-SB-5 

10»i" 

LOS"  X  12"  block  encaaed  ateel  coluaia;  8"x  6"  x 
15  lb.  "H"  beaa;  Protection:  2"  hollow  clay 
:llca  with  aortar  at  edgea. 

m 

22Bln. 

■ 

■ 

■ 

■ 

1/4 

TABLE  2. 5. 2.1 
MOTES 


1.  Failura  aoda  -  collapaa. 

2.  Paaaed  2  hr.  fire  taat  (Grade  "C"  Brltlah). 

3.  Paaaed  hoae  atreaa  teat. 

4.  Paaaed  reload  teat. 

5.  Paaaed  2  hour  fire  ezpoaure  but  collapaed  laaaedlately  following  hoae  atreaa  taat. 
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TABLE  2. 5. ’.7 

STEEL  COLUMNS  -  BRICK  k  BLOCK  ENCASEMENTS 
MlalmuB  Diaenalon  12*'  to  Leas  Than  14" 


rerfontance  Reference  Number 
I  Pre- 


Conatruction  Details 


12"  X  15"  brick  encaaed  ateel  columna;8"x  6"  x  90  1  hr. 

35  lb.  "H"  beam;  Protection:  2-5/8"  thick  tone  S9  nln 

brick;  joints  broken  In  alt.  courses;  Ceaient- 
aend  grout.  Fill  of  broken  brick  end  mortar. _ [  _ 


Post- 

BMS-92 

BMS-92 

TABLE  2. 5. 2. 2 
'  MOTES 


1.  Failure  mode  -  collapse. 


TABLE  2. 5. 2. 3 

STEEL  COLUMNS  -  BRICK  &  BLOCK  ENCASEMENTS 
Minimum  Dimension  14"  to  Less  Than  16" 


Item  I  Minimum 
Code  |Diraenslon 


Construction  Details 


Reference  Number 


Pre-  Poet-  Rec 

Load  Tine  BMS-92  BMS-92  BMS-92  Notes  Hours 


13"  X  17"  brick  encased  steel  columns; 8"  x  6"x  45 
35  lb.  "H"  beam;  Protection:  4-1/2"  thick  tons 

brick;  Joints  broken  In  alt.  couraes;  Cement- 
sand  greyt;  Fill  of  broken  brick  and  mortar _ 

15"x  17"  brick  encased  steel  columim;  8"x  6"x  86 

135  lb.  "R"  beam;  Protection:  Fill  of  broken  tons 
I  brick  and  mortar;  4V'  brick,  joints  broken  In 


TABLE  2. 5. 2. 3 


1.  Only  a  nominal  load  was  applied  to  specimen. 

2.  Passed  6  hr.  fire  test  (Grade  "A"  -  British). 

3.  Passed  (6  nln.)  hose  stream  test. 

4.  Reload  not  specified. 

5.  Passed  4  hour  fire  exposure. 

8.  Failed  by  collapse  between  1st  and  2nd  minute  of  hose  stream  exposure. 
7.  Mode  of  failure  —  collapse. 
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TABLE  2.S.3.1 

STEEL  OOLIMIS  -  PLASTER  ENCASEMBirrS 
MlnlRHiB  Dlaanslon  -  6"  to  Loot  Than  8" 


Item 

Code 

Minimum 

Dimension 

— 

Construction  Details 

Performance 

Reference  Number 

Notes 

Load 

Time 

Pre- 

BMS-92 

BMS-92 

Post- 

BMS-92 

7^" 

90 

tons 

STnln 

■ 

■ 

1 

3/4 

■ 

7-7/8" 

90 

tons 

1  hr. 
13m  In 

■ 

■ 

■ 

1 

1 

C-7-SP-3 

. 

7V 

7Vx  9-3/8"  plaster  protected  steel  coluana; 

8"x  6"x  33  lb  "H”  bean;  Protection:  3/8" 
gypsum  board;  wire  helically  wound  16  SWC  8 

4"  pitch:  V  aypsum  plaster  finish. 

90 

tons 

1  hr. 
14nln 

7 

1 

1 

TABLE  2. 5. 3.1 
NOTES 

1.  Failure  node  -  collapse. 


TABLE  2. 5. 3. 2 


STEEL  COLUMNS  -  PLASTER  ENCASEMENTS 


Minimum  Dimension  -  8"  to  Less  Than  10" 

Item 

Code 

Minimum 

Dimension 

Construction  Details 

Performance 

Reference  Nunber 

_ _ 

Notes 

Rec 

Hours 

Load 

Time 

Pre- 

BMS-92 

BMS-92 

Post- 

BMS-92 

^9 

8" 

8"x  10”  plaster  protected  steel  columns ;8"x  6" 

X  35  lb.  "H"  beam;  Protection:  24  SWG  wire 
lath  with  1"  aypsum  plaster. 

86 

tons 

■ 

■ 

■ 

■ 

11* 

C-8-SP-2 

sv 

8ls"x  10>i"  plaster  protected  steel  column^  8"x 

6"x  33  lb."H"  beam;  Protection:  24  SWG  metal 
lath  wrap;  IV  aypsum  plaster. 

90 

cons 

1  hr. 
36m  In 

■ 

■ 

■ 

■ 

I*! 

1 

■ 

9"x  11"  plaster  protected  steel  columim;  8”x  6"x 
35  lb.  "H"  beam;  Protection:  24  SWG  metal  lath 
wrap;  1/8”  M.S.  ties  at  12"  pitch  wire  netting 
IS"  X  22  SWG  between  1st  and  2nd  plaster  coats; 
IlS"  aypsum  plaster. 

90 

tons 

1  hr. 
33mln 

1 

1 

■ 

1 

■ 

lilliiliilliM 

#0 

Cons 

2  hr. 

■ 

■ 

■ 

2-4 

■ 

TABLE  2.S.3.2 

NOTES 

1.  Failure  mode  -  collapse. 

2.  Passed  2  hr.  fire  exposure  test  (Grade  "C"  -  Brltlah). 

3.  Passed  hose  stream  test. 

4 .  Passed  reload  test . 
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TABLE  2. 5. 4.1 

STEEL  COLUMNS  -  MISCELLANEOUS  ENCASEMENTS 
Mlnlaua  Dlnenslon  6"  to  Lcsi  Than  8" 


Iten 

Code 

Hlnlnniin 

Dlaenslon 

Construction  Details 

Perfonsance 

Reference  Number. 

Notes 

Rec 

Hours 

I.oad 

Time 

Pre- 

BMS-92 

BNS-92 

Post- 

BNS-92 

1 

7-5/8" 

7-5/8"x  9li"  (Aabestos  plaster)  protected  steel 
coluans;8"x  6"x  35  lb.  "H"  beaa;  Protection: 

20  Ca.  V'  aetal  lath;  9/16"  asbestos  plaster 

_ 

90 

tons 

1  hr. 
Slain 

1 

■ 

■ 

1 

1-3/4 

TABLE  2. 5. 4.1 


NOTES 


1.  Fallura  node  -  collapsa. 


TABLE  2. 5. 4. 2 

STEEL  COLUMNS  -  MISCELLANEOUS  ENCASEMENTS 
Mlnlaua  Dlaanalon  8"  to  Laaa  Than  10" 


Itea 

Code 

_ 

Minimum 

Dimension 

Construction  Details 

Perfonsance 

Reference  Number 

Notes 

Rec 

Hours 

Load 

Time 

Pre- 

BMS-92 

BNS-92 

Post- 

BNS-92 

9-5/8" 

9-S/8"x  11-3/8"  Asbestos  slab  and  csaant  plas¬ 
ter  protected  coluans;8"x  6"x  35  lb.  **8"  beaa; 
Protection:  1"  asbestos  slabs,  wire  wound, 

5/8"  plaster. 

90 

cons 

2  hr. 

■ 

■ 

■ 

8 

2 

% 


TABLE  2. 5. 4. 2 
NOTES 


1.  Passed  2  hr.  fire  exposure  test. 

2.  Collapsed  during  hose  streaa  test 
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TABLE  2. 5. 4. 3 

STEEL  COLUMNS  -  MISCELLANEOUS  ENCASEMENTS 
Mlniaium  Dlacnslon  10"  to  Lea*  Than  12" 


Item 

Code 

— 

Mlnlmuin 

Dimension 

Construction  Details 

Performance 

Reference  Number 

Notes 

Rec 

Hours 

Ixiad 

Time 

Pre- 

BNS-92 

BNS-92 

Post- 

BMS-92 

C-ll-SM-1 

IIH" 

llll"x  131]"  Wood  wool  and  plaster  protected 
steel  colunnaiB"  x  6"  x  35  lb.  "N"  beam;  Pro¬ 
tection:  Wood-wool-cement  paste  as  fill  and 
to  2"  cover  over  beam;  3/4”  gypsum  plaster 
finish. 

■ 

1 

1 

1 

1 

1 

C-lO-SM-2 

10" 

10"x  12"  asbestos  protected  steel  coluaDs;8"x 

6"x  35  lb.  ”H"  beam;  Protection:  sprayed  on 
asbestos  paste  to  2"  cover  over  column. 

90 

cons 

b  hr. 

■ 

■ 

■ 

2-4 

■ 

TABLE  2. 5. 4. 3 
NOTES 

1.  Paaaed  2  hr.  fire  expoaure  (Grade  "C"  -  Brltlah). 

2.  Paaaed  hoae  atream  teat. 

3.  Paaaed  reload  teat. 

4.  Paaaed  4-hour  fire  exposure  test. 


TABLE  2. 5. 4. 4 


STEEL  COLUMNS  -  MISCELLANEOUS  ENCASEMENTS 
MlninuB  Dlnenslon  12"  to  Less  Than  14" 


H 

Minimum 

Dlmennlon 

Construction  Details 

Perfonsance 

Reference  Number 

Notes 

Rec 

Hours 

I.oad 

Time 

Pre- 

BMS-92 

- - — - - - - 

12"x  14V'  Cement  and  asbestos  protected  colusn 
8"x  6"x  35  lb.  "H"  beam;  Protection:  Fill  of 
asbestos  packing  pieces  1"  thick  1*3"  O.C.; 
Cover  of  2"  molded  asbestos  Inner  layer; 

1"  molded  asbestos,  outer  layer;  held  In  posi¬ 
tion  by  16'SWC  nlchrome  wire  ties;  Wash  of 
refractory  cement  on  outer  surface. 

86 

tons 

i  hr. 
I3nln. 

1 

1 

1 

1 

4-2/3 

TABLE  2. 5. 4. 4 
NOTES 

1.  Passed  4  hour  fire  exposure  ("Grade  B"  -  British) 

2.  Passed  hose  stream  test. 


3.  Passed  reload  test 
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SECTION  III 

FLOOR  CEILING  ASSEMBLIES 

FICUKE  3.1 

FLOOR/CBILIHC  ASSEMBLIES  -  REINFORCED  CONCRETE 

NUMBER  OF 
ASSEMBLIES 
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TABLE  3.1  (cont'd) 

Floor  Colling  Aooonbllos  -  Rclnfotcod  Concrotc 


Conotruecloii  Dctalla 


Perfoi«anct:|  Kefercnce  Nunber 


Pro-  Poor-  I 

Load  Tine  BHS-92  BMS  -92  BHS-92 INotc 


A"  thick  (A905  PSl)  dock;  k"  roln.  boro  9  TV  100 
pitch  with  7/8''  cowor;  3/8"  aoln  roln.  boro  8  PSF 
3-3/ A"  pitch  porpondlculor  wlth’>i"  covor;  13' 

1"  cgg!»  ro«tr»lnad. 

A"  doop  (A370  PSD;  V  roln.  boro  #  6"  pitch  150  2  hr. 
with  3/A"  covor;  V"  aoln  roln.  boro  •  A"  pitch  PSF 
porpondlculor  with  ■*"  covor;  13*1"  opon  root- 
rolnod.  _ _ _ 


A"  thick  (51A0  PSl)  dock;  %"  roln.  boro  t  7>|"  lAO 
pitch  with  7/8"  covor;  3/8"  aoln  roln.  boro  8  PSF 
3-3/A"  pitch  porpondlculor  with  H"  covor;  13*1' 
toon  rootrolnod..  _ _ _ _ _ 


A"  thick  (AOOO  PSD  concroto  dock;  3"«l>i"*A  lb  150  2  hr. 
R.S.J.;  2*6"  C.R.S.;  fluoh  with  top  ourfoco;  PSF 
A'’*6"«13  S.W.C.  aooh  roln.  1"  froa  bottoa  of 
oloh;  6*6"  opon  rootrolnod. 


A"  doop  (2380  PSD  concroto  dock;  3"s  IV'x  A  11  150 
I.S.J.;  2*6"  C.R.S.;  fluoh  with  top  ourfoco;  PSF 
A"s6"sl3  S.U.G.  aooh  roln.  1"  froa  bottoa  our¬ 
foco;  6*6"  soon  rootrolnod. 


Alf"  thick  (5200  PSl)  dock;  V  roln.  boro  8  7H"  lAO 
pitch  with  7/8"  covor;  3/8"  aoln  roln.  boro  8  PSP 
3-3/A"  pitch  porpondlculor  with  H"  covor;  13*1* 
opon  rootrolnod. 


C-A-RC-18  A«i" 


-A-RC-13  A>i"  A>i"  doop  (A830  PSl)  concroto  dock;  lli"x  Ho.  15  75 

gougo  wlro  aooh;  3/8"  roln.  bar  8  15"  pitch  PSF 
with  1"  covor;  H"  aoln  roln.  boro  8  6"  pitch 
porpondlculor  with  <1"  covor;  12*  opon  olaplp 
ouDOOrtod. 


-A-RC-ld  A«|" 


C-A-RC-li  A%" 


C-A-RC-ia  AV 


C-A-RC-1^  *V 


-A-RC-2d  A%" 


C-5-RC-2I  5 


-5-RC-2a  5 


A%"  doop  (AS9S  P8I)  concroto  dock;^("  roln. 
bora  8  7l|"  pitch  with  7/8"  covor;  3/8"  aoln 
roln.  boro  8  3il"  pitch  porpondlculor  with  %" 
covor;  12*  opon  olaplv  oupportod. 


AV  doop  (3625  PSD  concroto  dock;  V  roln. 
bora  8  Til"  pitch  with  7/8"  covor;  3/8"  aoln 
roln.  boro  8  3%”  pitch  porpondlculor  with  V 
covor;  12*  opon  alaply  oupportod. 


A>|"  doop  (AAIO  PSD  concroto  dock;%"  roln. 
boro  8  7V  pitch  with  7/8"  covor;  3/8"  aoln 
roln.  boro  8  3li"  pitch  porpondlculor  with  V 
covor:  12*  opon  olaplv  oupportod. 


5  Doop 

(3020  PSl)  concroto  dock;  3"xlVx  A  lb.  R.S.J.i  172 
2*  C.R.S  with  1"  covor  on  bottoa  and  top  flan-  PSF 
goo;  8*  opon  rootrolnod. 


1.10.  2h 

11 


Federal  Register  /  Vol.  44,  No.  215  /  Monday.  November  5. 1979  /  Notices 


3.1  fcont'd) 


Floor  C-eiliSi  AMcablloa  -  Ralnforcad'  Concrete 


Iten  Aaseably 
Code  Thlc knees 


Construction  Details 


Perfomence  Reference  Nunber 


Pre-  Post-  |Rec 

Load  TUe  BHS-92  BMS  -92  BMS-92  Notes 


5"  (5180  PSI)  concrete  deck;  V  retarded  pUs-  60 
ter  underneath  slab;  V  rein,  bars  9  7%"  pitch  PSP 
with  1-3/8"  cover;  3/8"  naln  rein,  bars  0  3>i" 
pitch  perpendicular  with  1"  cover;  12*  span 
slnoly  supported.  _ 


1,10  p-3/6 


195  4  hr. 
PSP 


6"  (4650  PSI)  concrete  deck;  V  rein,  bars  0  195 

7S"  pitch  with  7/8"  cover;  3/8"  naln  rein  bars  PSP 
0  3%"  pitch  perpendicular  with  V  cover;  13*1” 
span  restrained.  _ 


6"  deep  (6050  PSI)  concrete  deck;  *("  rein,  ban  195  3  hr. 

0  7V'  pitch  with  7/8"  cover;  3/8"  naln  rein.  PSP  30  nln 
bars  0  Vi"  pitch  perpendicular  with  V  cover; 

13*1"  span  restrained.  _ 


6"  deep  (5180  PSI)  concrete  deck;  V  bars  0  8"  150  4  hr. 

pitch  3/4"  cover;  V  bars  0  5>i"  pitch  with  V  PSP 
cover  perpendicular;  13*1"  span  restrained.  _ 


6"  thick  (4180  PSI)  concrete  deck;  4"s3"x  10  11  160 
R.S.J.;  2*6"  C.R.S.  with  1"  cover  on  both  bot-  PSP 
ton  and  top  flanses;  13*1"  span  restrained.  _ 


6"  thick  (3720  PSI)  concrete  deck;  4**x3"xl0  lb.  115 
R.S.J;  2*6"  C.R.S.  with  1"  cover  on  both  top  4 


6"  deep  (3450  PSI)  concrete  deck;  4"x  1-3/4"  x  25 
5  Ib.  R.S.J;  2*6"  C.R.S.  with  1"  cover  on  both  PSP 
top  and  botton  flanges;  12*  span  slnply  suppor¬ 
ted. 


6"  deep  (4460  PSI)  concrete  deck;  4"x  1-3/4"  x  60 
5  lb.  R.S.J;  2*  C.R.S;  with  1"  cover  on  both  PSP 
top  and  botton  flanges;  12* span  slnply  suppor¬ 
ted. 


1,10  3-3/4 


6>t"  thick;  4-3/4"  (5120  PSI)  concrete  core;  1"  ItX) 
T4C  board  flooring;  Ij"  plaster  undercoat;  V'x  PSP 
3"x  10  lb.  R.S.J;  3*  C.R.S.  flush  with  top  sur¬ 
face  concrete  12*  span  slnply  supported;  2"x  1* 

3"  clinker  concrete  Insert. 


C-6-RC-3!  6*t"  4-3/4"  (3600  PSI)  concrete  core;  1"  T6C  board  100  I  hr. 

flooring;  V  plaster  undercoat;  4"x  3”x  10  lb.  PSP  30  nln 
R.S.J;  3*  C.R.S;  flush  with  top  surface  concre¬ 
te;  12*  span  slnply  supported;  2"xl*3"  clinker 
concrete  Insert. 


4-3/4"  (2800  PSI)  concrete  core;  1"  T4C  board  80 
flooring;  V  plaster  undercoat;  4"x  3"x  10  lb.  PSP 
R.S.J;  3*  C.R.S;  flush  with  top  surface  concre¬ 
te;  12*  span  siaiply  supported;  2"x  1*3"  cllnkei 
concrete  Insert. 


(3640  PSI)  concrete  deck;  V  rein,  bars  0  6" 
pitch  l*j"  cover;  k"  rein,  bars  0  5"  pitch  IV' 
cover  perpendicular:  13*1"  span  restrained. 


5-3/4"  (4010  PSI)  concrete  core;  1"  T6C  board 
flooring;  k"  plaster  undercoat;  4"x3"xl0  lb. 
R.S.J.,  2*6"  C.R.S.;  1"  down  fron  top  surface 
of  concrete;  12*  slnply  supported  span;  2"xl*3* 
clinker  concrete  Insert. 


5-3/4"  (3220  PSI)  concrete  core;  1"  T6C  board 
flooring;  k"  plaster  undercoat;  4"x3"xlO  lb. 
R.S.J.;  2*6"  C.R.S.;  l"down  fron  top  surface  ol 
concrete;  12*  slnply  supported  span;  2"xl*3" 
clinker  concrete  Insert. 
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3.1  (cont'd) 


Floor  Colling  Asoeabllos  -  Rolnforcod  Concrcto 


TABLE  3.1 

NOTES  •  , 

1.  British  toot. 

2.  Failure  mode  -  local  back  face  temperature  rise. 

3.  Tested  for  grade  "C”  (2  hr.)  fire  resistance. 

4.  Collapse  Immenent  following  hose  stream. 

5.  Failure  mode:  flame-thru. 

6.  Void  formed  with  explosive  force  and  report. 

7.  Achieved  grade  "B"  (4  hour)  fire  resistance  (British). 

8.  Failure  mode  -  collapse.  , 

9.  Test  was  run  to  2  hr.,  but  specimen  was  partially  supported  by  the  furnace  at  IH  hrs. 

10.  Failure  mode:  average  back  face  temperature. 
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3.1  (conc'd) 
NOTES 


11.  RecoMcndcd  endurance  le  for  non-loed  bearing  performance  only. 

12.  Floor  maintained  load-bearing  ability  to  2  houra  at  which  point  teat  waa  terminated. 

13.  Teat  waa  run  to  3  houra  at  which  time  failure  mode  2  (above)  waa  reached  In  aplte  of  crack 
formation  at  29  min. 

14.  Teated  for  grade  "A"  (  6  hour)  fire  realatance. 


SLA»  THICK,  y*  MIMRMCCME.NT  EARS 

„_  L.i  /■ 


fJ 

T 


7V 

mi 

hs-H 


■CAMS  , 
.AT  24-OlS 


H  UIMFORCCMCMT  CARS 


16.  Load  unapeclfled. 

17.  Total  aaaembly  thlckneaa  S>f".  3”  thick  blocka  of  molded  escelalor  bonded  with  Portland  cament 

uaed  aa  Inaerta  with  2l|''  cover  (concrete)  above  blocka  and  3/4"  gypaum  plaater  below.  9”  wide 
riba  containing  reinforcing  ateel  of  unapeclfled  alee  Interrupted  20"  wide  aegmenta  of  alab 
compoalte  (l.e.  plaater,  excelalor  blocka,  concrete  cover). 
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FIGURE  3.2 

FLOOR/rEILINC  ASSE:fBLIFS  STEKl  STRUCTITUU.  ELEMENTS 


FIRE  RESISTANCE  RATING  (HOURS) 


V 
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3.2  (cont'd) 


STEEL  STRUCTURAL  ELEMERTS 


Item 

Code 

NcBbrane 

Thickness 

Performance 

Reference  Number  | 

I 

Mores  1 

3/4 

Construction  Details 

Load 

Time 

Pre- 

BMS-92 

BMS  -92 

Post- 

BJ5S-92 

E/C-S-7 

V 

lO'x  13'6";  S.J.  103-24"  O.C.;  Deck  4  it 
rib  lath;  6"x  6"-10x  10  ga.  relnforcaaent;  2" 
deck  gravel  concrete;  Membrane  -  furring  16" 
O.C.;  clips  -  C.E.;  Reinforcement  -  No.;  1/2" 
plester  -  1.5:2. 5  mill  mix. 

N/A 

55=  Sn 

3 

5i8 

F/C-S-8 

1 

V 

spec.  9'x  4'4";  S.J.  103  Bar  Joists  - 
18"  O.C.;  Membrane:  Furring  -  3/4"  C.R.S.  -  16" 
O.C.;  clips  -  C,E;  Reinforcement  -  No  ;  1/2" 
plaster  -  1.5:2. 5  mill  mU;  Deck:  4  lb.  rib 

Lath  base;  6"x  6"  -  lOx  10  ga.  relnforcamant; 

2"  deck  1:2:4  eravel  coucr-te. 

300 

PSF 

1  hr. 

3 

2,3.8 

1 

— 

F/C-S-9 

j 

5/8" 

lO'x  13'6";  S.J.  103-24"  O.C.;  Deck  2" 
concrete  1:2:4;  Membrane:  furring  12"  O.C.; 

Clips  ABC;  Extra  "A"  clips  relnforcaaent;  5/8" 
pUst(=r  -  1.5:2;  1.5:3. 

145 

PSF 

3  hr. 

3 

1 

6,8 

3 

[i _ 

5/8" 

18'xl3'6";  Joists  -  S.J.  -  103-24"0.C.; 
Deck:  4  lb.  rib  lath;  6"x  6"  -  lOx  10  ga.  reir:- 
forceaent;  2"  deck  -  1:2:3. 5  gravel  concrete 
M^hr^.e  -  furring,  spacing  -  16"  O.C.;  clips 
C.E.;  Reinforcement  -  No  ;  5/8"  plaster  - 
1.5:2. 5  Bill  Elx. 

145 

PSF 

1  hr. 
2Smln 

3 

2.3.8 

1-1/3 

[•/c-s-ll 

1 

- 1 

5/8"  1  lO'x  13'6",  S.J.  103  -  24"  O.C.;  D«:k 

:2"  concrete  1:2:4;  Meabrane:  furring  12"  O.C.; 
'clips  -  D.E.F.C.,  Diagonal  wire  relnforceaenc; 
'5/8"  plaster  -  1.5:2;  0.5:3 

145 

PSF 

3  hr. 
ISmln, 

3 

2,4,8 

3lt 

F/C-S-12 

5/8" 

10'xl3'6";  Joists  -SJ  103  -  24"  OC; 

Deck:  3.4  lb.  rib  lath;  Reinforcement  -  6"x6" 
10  X  10  ga.;  2"  deck  -  1:2:4  gravel  concrete; 
Membrane:  furring  16"  O.C.;  Clips  -  D,E,F,G; 

No  reliilofcaaot:  5/8"  plaster  -  1.5:2. 5. 

145 

PSF 

1  hr. 

1 

3 

7,8 

1 

1 

1 F/C-S-13 

1 

1 

i 

1 

3/4" 

Spec.  9'x  4 '4";  SJ  103  -  18"  O.C.;  Deck  -  41b. 
rib.  lath;  6"x6"  -  10  x  10  ga.  reinforcement; 

2"  deck  1:2:4  gravel  concrete;  Membrane  - 
furring  3/4"  CRS  16"  O.C.;  Clips  -  C,E;  Rein¬ 
forcement  -  None;  3/4"  plaster  -  1.5:2. 5  mill 

BlX 

300 

PSF 

1  hr. 

565  In. 

!  , 

3 

3,8 

1-3/4 

1 

1 F/C-S-14 

i 

7/8" 

Floor  finish  -  1"  concrete;  pflste  cont. 
weld;  4"  -  7.7  lb.  I  beams;  Celling  -  V  rods 
12"  O.C.:  7/6"  evp.  sand  piaster. 

105 

PSF 

1  hr. 
35a  In. 

6 

2,4,9 

10 

1-1/2 

1 

|F/C-S-15  j  1" 

floor  finish  -  IV  L.W.  concrete;  if"  liai- 
stone  cement;  plate  cont.  weld;  5"  -  10  lb.  I 
beams;  Celling  -  V  rods  -  12"  O.C.  Tack  wcldtL 
to  bess  Betal  lath  -  1"  P.C.  plaster. 

165 

PSF 

3  hr. 

2Cuin 

i _ 

6 

4,9.1] 

1 F/C-S-16 

1" 

lO'x  13'6";  SJ  103  -  24"  .C.;  Deck:  2" 

concrete  -  1:2:4;  Membrane:  furring  12"  O.C.; 
clips  D,E,F,C;  Plaster  -  hexagonal  mesh  rslnfst 
c^aat:  i"  thick  -  1.5:2;  1.5:3. 

145 

PSF 

4  hr. 
26b  In 

1 

3 

2.4.8 

4-1/3 

J _ 

jF/C-S-17 

1" 

10'xl3'6";  Joists  -  SJ  103  -  24"  O.C.; 
Deck  3.4  lb.  rib  lath;  Reinforcement:  6"x6"  - 
10x10  ga.;  2"  deck  1:2:4  gravel  concrete;  ImL- 
rane:  furring  16"O.C.;  clips  D,E,F,C;  1"  plaste 

145 

PSF 

1  hr. 
j  42nin 

1 

1 

3 

2,4,8 

1-2/3 

j  F/C-S-18 

1 

1-1/8" 

10'xl3'6"  S.J.  103  -  24"  O.C.;  Deck: 
2"  concrete  1:2:4;  Membrane:  furring  12"  O.C. 
clips  C,E,F,C;  Dlag.wlre  reinforcement;  1-1/8' 

plaster. 

145 

PSF 

2  hr. 

1 

3 

2.4 

8 

2-2/3 

F/C-S-19 

! 

1 

i  1-1/8" 

10'xl3'6";  Joists  -  S.J.  103  -  24"  O.C 
Deck  -  ll}"  Gypsum  concrete  over;  V  gypsum 
board  base;  Membrane  furring  12"  O.C.  Plastc: 
1-1/S"  1.5:2;  1.5:3;  Cilps  D.E.F.G. 

145 

PSF 

1  hr. 

4(feiri 

3 

2.3,8 

1-2/3 

1 

i  F/C=S=SC 

1 - 

1-1/8" 

2)]"  cinder  concrete;  V  topping;  plate 
6?  "  welds  12"  O.C.;  5"  -  18.9  lb.  "H"  center; 
5"  -  10  lb  "I"  ends;  1"  channel  18"  O.C.;  1- 
1/6"  sypeea  sand  plaster. 

150 

PSF 

3  hr. 

43=  li 

1 

j 

6 

2,4,9 

11 

3-2/3 

1 

j  F/C-S-21 

1 

IV 

i 

1 

1 

lO'x  13'6";  Jolats  -  SJ  103  -  24"  O.C.; 
Deck:  11}"  gypsum  concrete  over;  gypsum 

board  base;  Membrane:  furring  12"  O.C.  rile: 

:  D.E.F.G;  IV  plaster  1.5:2:  1.5:3. 

145 

PSF 

1  hr. 

1 

1 

i 

3 

2,3,8 

1-2/3 

J _ 
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ItM  Haabran* 
Code  Thlcknaas 


1'1- 


Conit  ruction  Data 111 


land  ccaant  topping;  plata  to  baaa  3i|“;  12” 
O.C.  waldad;  S"  10  lb  "I”  baaa;  1”  channala 
18"  O.C.;  ll("  uood  flbar  gypaua  aand  plaatar 
on  aatal  lath.  _ 


toppui^g  pxatv  XA  UaVag 

5"»18.9  lb.  "H"  canter;  5"«10  lb.  "I"  cnda; 

Haabrana:  1"  channel  18"  OC;  llj"  gyp.  aand 
plaater. 


Perfonaance 

Load 

Vlac 

292 

PSF 

2  hr. 
43a  la 

ISO 

PSF 

4  hr. 
42«l]ij 

292 

PSF 

2  hr. 
34aln 

floor  flnlah  -  bare  plate;  fV'  welding  - 
12"  O.C.;  5"-18.9  lb.  "H"  glrden  (inner);  5" 

10  lb.  "I"  girder  (2  outer);  1"  channel  18”  0.1 
2"  reinforced  gypaua  tile;  V  gypeua  aand 
laater. 


floor  flnlah  -  2”  gravel  concrete;  plate  105 
to  beaa  3»i  -  12"  O.C.  welded;  4"  7.7  lb.  "I"  PSP 
beaaa;  2"  gypaua  celling  tllea;  Is"  1:3  gypaua 
aand  plaater. 


floor  flnlah  -  llj”  gravel  concrete;  Ij" 
gypaua  aahphalt;  plate  eontlnuoua  weld  4”-7.7 
lb.  "I"  beaa;  12"  31.8  lb.  "I"  beaa  -  girder 
9  S'  froa  1  end;  1"  channela  18"  O.C.;  2"  reln- 
forceaent  gypaua  tile;  )]"  1:3  gypaua  aand 
laater. 


Floor:  2"  rein,  concrete  or  2"  precaat  rein. 

tile;  Celling:  3/4"  portleiwl  ceaMnt  aand 


15  lb.  hydrated  line  and  3  lb.  ot 
abort  aabeatoa  fiber  bag  per  ceaent  or  3/4" 
landed  gypaua  plaater  1:2  acratch  and  1:3 
brown  coat 


Floor:  2V  rein,  concrete  or  2"  rein,  gypaua  See  2  hra 
tile;  the  latter  with  V  aortar  flnlah;  Celling  note 
3/4"  sanded  gypaua  plaster;  1:2  for  acratch  12 
coat  and  1:3  for  brown  coat. 


Floor:  2'i"  rein,  concrete  or  2"  rein,  gypaua  See  2  hra 
tile;  the  latter  with  V  mortar  finish;  Note  SOaln 

Celling:  1”  neat  gypaua  plaster  or  3/4"  gypaua  12 
vemlcullte  plaster  ratio  of  gypaua  to  fine 
veralcullte  2:1  to  3:1. 


Floor:  21]"  rein,  concrete  or  2"  rein,  gypaua  See  3  hra 
tile;  the  latter  with  V  mortar  flnlah;  Celling  Note 
1"  neat  gypsum  plaster  or  3/4"  gypsua-veralcu-  12 
lite  plaster,  ratio  of  gypaua  to  fine  veralcu- 
llte  2:1  to  3:1 


Floor:  2'i"  rein,  concrete,  or  2"  rein,  gypsum 
slabs,  the  latter  with  1]"  aortar  finish; 
Celling:  1"  gypaua  veralcullte  plaster  applied 
on  metal  lath  and  ratio  2:1  to  3:1  gypaua  to 
veralcullte  by  weight. 


Floor:  2"  rein,  concrete  or  2"  preceet  rein.  See 
liortla^d  cement  concrete  or  gypaua  slabs,  pre-  Note 
cast  slabs  to  be  finished  with  *("  aorter  top  12 
coet;  Celling:  2"  precaet  reinforced  gypsua 
tile,  anchored  Into  beaaa  with  aetal  ties  or 
clips  and  covered  with  1:3  sanded  gypsua 
laater. 


Floor;  1:3:6  portland  ceaent,  sand,  and  gravel  See 
concrete  applied  directly  to  the  top  of  steel  Note 
units  and  IV'  thick  at  top  of  cells,  plus  >]"  IS 
l;2'i”  ccaent-sand  finish,  total  thickness  at 
top  of  cells,  2";  Celling:  1”  neat  gypsua 
plaater,  back  of  lath  2"  or  wore  froa  under¬ 
side  of  cellular  steel. 
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TABLE  3.2 
HOTES 

1.  No  protoctlvo  BMibran*  ovar  structural  staal. 

2.  Psrforaanca  tlaa  Indlcatas  first  and  point  roaehad  only  savoral  taatt  uara  contlnuad  to 
points  whara  othar  falluraa  occurrad. 

3.  Load  fallura. 

«.  TharMl  fallura. 

5.  This  la  an  astlMtad  tlaa  to  load  baarlng  fallura.  Tha  aaaa  Joist  and  dack  apaclaan  was 
usad  for  a  latar  tast  with  dlffarant  naabrana  protactlon. 

6.  Tast  stoppad  at  3  hr.  to  rausa  apaclaan;  No  andpoint  raachad. 

7.  Taat  stoppad  at  1  hour  to  rauaa  apaclaan;  No  andpoint  raachad. 

8.  All  plastar  usad  ■  gypaua. 

9.  Spaciaan  slsa  -  18'k  13«j'.  Floor  Dack  -  basa  aatarlal  -  %"  «  18'  atsal  plats  waldad  to 
"I”  baaa. 

10.  I  baaaa  •  24"  O.C. 

11.  I  baaaa  -  48"  O.C. 

12.  Apply  to  opan  wab  Joists,  prassad  staal  Joists,  or  rollad  staal  baaaa,  which  ara  not  strassad 
bayond  18,000  Ib/ln.^  In  flaxura  for  opan-wab  prassad,  or  light  rollad  staal  Joists  and  20,000 
lb/ln.2  fcr  Anerlcan  standard  or  hasvlar  rollad  baaas. 

13.  Ratio  of  walght  of  portland  caaant  to  fins  and  coarsa  aggragataa  coablnsd  for  floor  slabs  shall 
not  ba  lass  than  l:6(i. 

14.  Plastar  for  calling  shall  ba  appllad  on  natal  lath  which  shall  ba  tlad  to  supports  to  glwa  tha 
agulvalant  of  slngla  No.  18  gaga  staal  wires  5”  O.C. 

13.  Load:  Hasiaun  flbar  strass  la  staal  not  to  aacaad  16,000  PSI.' 

16.  Prafabrlcat^  units  2  ft.  wlda  with  length  agual  to  tha  spaa,  conposad  of  2  placas  of  No. 18 

gaga  foraad  staal  waldad  togathar  to  glva  4  longitudinal  calls. 

17.  Dapth  not  lass  than  3"  and  dlstanca  batwaan  calls  not  lass  than  2". 

18.  Calling:  natal  lath  tlad  to  furring  ehaisicls  sacurad  to  runnar  channels  hung  fron  cellular 
staal. 

19.  Load:  Rollad  steal  supporting  baaas  at:d  staal  plats  basa  shall  not  be  strassad  beyond  20,000 
PSI  In  flasura. 

Foraad  steal  (with  wlda  upper  flange)  construction  shall  not  ba  stressed  bayond  16,000  PSI. 

20.  Sons  type  of  expaadad  natal  or  woven  wlra  shall  be  labaddad  to  pravent  cracking  la  concrste 

flooring. 

21.  Calling  plastar  shall  ba  on  natal  lath  wired  to  rods  or  channals  which  are  clipped  or  waldad  to 
staal  construction.  Lath  shall  ba  no  analler  than  18  gaga  steal  wire  and  not  aora  than  7"  O.C. 

22.  Tha  securing  rods  or  channals  shall  ba  at  least  as  affaetlwe  as  slngla  3/16"  rods  with  1"  of 
thalr  length  bant  over  the  lower  flanges  of  baaas  with  tha  rods  or  channela  tied  to  this  clip 
with  14  gaga  Iron  wlra. 
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FIKE  RESISTANCE  RATING  (BOORS) 


Federal  Register  /  Vol.  44.  No.  215  /  Monday.  November  5, 1979  /  Notices 


Hcabrane 
Cod*  Thickness 


Construction  Details 


12  clear  span  -  2a  7”  wood  Joists;  15  O.C 
2”x  m”  canter  bridging;  Deck  -  1"  nonlnal 
lunber;  naibrane  -  3/8”  gypsun  board;  3/16" 
sun  plaster. 


Perfonuncel  Reference  Nunber 


Pre-  Post- 

Load  Tine  BHS-92  BHS  -92  BNS-92  Notes 


7/8" 


12'  clear  span  -  2”a  9”  wood  Joists;  IS”  O.C. 
2”a  I*!”  bridging  at  center  span;  Deck  -  1”  TtG 
Nanbrane  -  original  celling  Joists  have  3/8” 
plaster  on  wood  lath.  4"  metal  hangers  attac¬ 
hed  below  Joists  creating  IS"  chases  filled 
with  mineral  wood  and  closed  with  7/8”  plaster 
(gypsum)  on  3/8"  S.H.M.  metal  lath  to  form  new 
cslllne  surface. 


12'  clear  span  -  2”s  9”  wood  Joists  -  IS”  O.C. 

2”x  IV  bridging  at  center;  Deck  -  1”  T6G;  PSF 
Membrane  -  3”  mineral  wood  below  Jolsta;  3” 
hanger*  to  channel  below  Joists;  7/8"  gypsum 
plaster  on  metal  lath  attached  to  channels. 


12'  clear  span  -  2''a  9”  wood  Joists  -  16”  O.C. 
with  2"  a  1^”  bridging  at  center  span;  Deck  - 
1"  T6C  on  1"  bottoms  on  3/4”  glass  wool  strips 
on  3/8”  gypsum  board  nailed  to  Joists;  Membrane 
3/4"  glass  wood  strips  on  Joists;  3/8”  perf. 
gypsun  lath;  V*  gypsum  plaster. 


30 

PSF 


12 


2.8 


2/15 
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TABLE  3.3 

NOTES  •  (■ 

1.  Thlcknass  Indicate*  thlckneas  of  first  ■CHbranc  protection  on  celling  surface. 

2.  Failure  node  -  flaae  thru. 

3.  Failure  node  -  collapse. 

4.  No  endpoint  reached  at  teialnstlon  of  test. 

5.  Failure  laacnent  -  test  temlnatcd. 

6.  Joist  failure  -  11.5  aln.,  flame  thru  -  13.0  nln.,  collapse  -  24  aln.  ■; 


7. 

Joist 

failure  -  17  aln., 

,  flaae 

thru  -  18  aln. 

,  collapse 

-  33  aln 

8. 

Joist 

failure  -  18  aln., 

,  five 

thru  -  8  aln. , 

collapse  -  30  aln. 

9. 

Joist 

failure  -  12  aln., 

,  flaae 

thru  -  8  aln. , 

collapse  -  22  aln. 

10. 

Joist 

failure  -  11  aln., 

,  flMe 

thru  -  17  aln. 

,  collapse 

-  27  nine 

11. 

Joist 

failure  -  17  aln., 

,  flaae 

thru  -  20  aln. 

,  collapse 

-  43  aln. 

12.  Joists:  2”a  10"  southern  pine  or  dougla*  fir;  No.l  coaaon  or  better;  Subfloor :  3/4"  wood  sheathing 
dlaphraa  of  asbestos  paper,  and  finish  of  tongue  and  grova  wood  flooring. 

13.  Loadings:  not  aore  than  1,000  FSI  aaxlaua  fiber  stress  In  Joists. 

14.  Perforations  In  gypsum  lath  are  to  be  not  less  than  3/4”  disaster  with  one  |>crforatlon  for  not 
more  than  16/ln^  dlaaetsr. 


FIGURE  3.4 

FLOOR/CEILINC  ASSEKELIES 

NUMBER  OF  Hollow  Clay  Tile  With  Reinforced  Concrete 

ASSEMBLIES 


FIRE  RESISTANCE  RATING  (HOURS) 
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TABLE  3.4 

FLOOR/CEILING  ASSEMBLIES 
Hollow  Clay  Tlla  with  Reinforced  Concrete 
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TABLE  3. A 
NOTES 


1.  A  generalized  croaa-eectlon  of  thla  floor  type  followa. 


1 — — 

'  cat. 

& 

la 

ceviB  or  coMcaiTt 


(IN  UMI-CIMIMT-«*Me 
lta«  ereiuii  (nooi) 


2.  Failure  node  -  etructural. 

3.  Fleecer  -  base  coat  -  llae  -  caaent  -  sand;  top  coat  -  gypsum  (neat). 
A.  Failure  node  -  collapse. 

5.  Test  stopped  before  any  end  points  were  reached. 

6.  A  gSDerallsed  croaa-eectlon  of  this  floor  type  follows. 


|.—  (.jVlCBt  - 1 

;iDaaL 

Titis  ii*ii‘«4‘J  y 

(  H  PLAtTtaft  C«AT^ 

g.ia  S  D.«.  ..tH  S'  P-  f*"” 

cent  or  coMCHrt 


7.  Failure  mode  -  thermal  -back  face  temperature  rlae. 

8.  Passed  hose  atream  test. 

9.  Failed  hose  stream  test. 

10.  Test  stopped  at  A  hours  before  any  end  points  were  reached. 

11.  A  generalized  cross-section  of  this  floor  type  follows. 


•  1  ftPM 
CkiM 

t*»iS 

ticwftte  (cm.  > 

Vatu 

/tOABOlW 

-  .-r- 

4. 

1  •  •  .  •  •  * 

B 

•□□a. 

ln\ 

cots  or  coNcaiTS. 


12.  Plaster-base  coat  -  retarded  hemlhydrate  gypsum-sand;  2ii..  coat  -  neat  gypsum. 

13.  Concrete  in  Item  7  Is  P.C.  based  but  with  crushed  brick  aggregates  while  In  Item  8  river  sand 
and  river  gravels  are  used  with  the  P.C. 

lA.  Load  -  unspecified. 

IS.  The  12"  X  12"  fire-clay  tiles  were  laid  end  Co  end  in  rows  spaced  2V'  or  A"  apart.  The 

reinforcing  steel  was  placed  between  these  rows  and  the  concrete  cast  around  them  and  over 
the  tile  to  form  the  structural  floor. 
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TMLE  3.S 

FLOOR/CRILINC  ASSEMBLIES 
STEEL  STRUCTURAL  ELEMENTS  (D 


TABLE  3.5 
NOTES 


1.  These  results  ere  based  on  a  series  of  non-standard  burnout  tests  with  fire  located  above  the 
floor  being  tested.  Tlae  -  teaperature  histories  were  used  to  develop  a  tlae  figure  equivalent 
to  a  atandard  fire  test  exposure  of  the  duration  listed.  All  floors  Included  V  steel  plate, 

18  feet  long  with  supporting  beans  2A"  O.C.  The  speclaen  was  13%  feet  wide. 

2.  Thickness  of  upper  floor  layer. 

3.  Results  apply  for  an  expected  fire  above  floor  only. 


I 

/ 
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SECTION  IV 
BEAMS 


REINFORCED  CONCRETE  BEAMS 


Depth  -  10” ‘to  Lea*  Than  12” 
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TABLE  A. 1.1 
NOTES 


1.  Load  concentrated  at  nld-apan. 

2.  Achieved  A  hour  pcrforeance  (Claaa-B,  Brltlah) 

3.  Failure  aodc  -  collapse. 

A.  Achieved  6  hour  perforaancc  (Claas-A,  British) 
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RZIHFORCES  COHCUTE  BBiMS 
Depth  -  12”  to  Laos  Than  14" 


Conotructlon  Dotalli 


Parforaanca  I  Refarenca  Nuabar 


Pra-  Poat- 

Load  Tlaa  bms-92  BMS-92  BMS-92  Hctaa 


Coocrata  flaagai  4”  daap  a  2*  «lda  (3045  PSl)  10 
t  35  dapa;  Concrata  baaa:  8"  daap;  I  baaa  ra-  toaa 
Inforcaaants  10''x  4li''i  25  lb.  R.S.J.;  1"  cover 
on  {laacea;  ReinforeMaat!  Flaa(a  3/8"  dlaa. 
bara  C  6"  pitch  parallel  to  T;  flange  V  dlaa. 
bara  parpa^lcular  to  T;  baaa  4"b  6"  vlra  atah 
fl3  S.W.C.:  Span:  10*3"  alaplv  aupportad. 


Concrete  flange:  4"  daap  a  2'  wide;  (3825  P8I) 
#  46  daya;  Concrata  baaa;  9"  deep  a  8li"  wlda; 
(acalad  fran  dwg.);I  baaa  relafoccaaant :  10"a 
^”a  25  lb.  R.S.J.;  3"  cover  on  bottoa  flange 
1"  cover  on  Cop  flange;  Ralnf orcaaant :  flange 
3/8"  dlaa.  bara  8  6”  pitch,  parallal  to  T;  %" 
dlaa.  bara  perpendicular  to  T;  Baaa  4"a  6"  win 
aaah  #13  S.W.C.:  Span  11'  reatralned. 


Concrete  flange:  4”  deep  a  2*  wlda;  (3720  PSI)  10 
8  42  daya;  Con.  baaa:  8”  deep  a  8li''  wide;  (aea-  tone 
lad  fr.  dwg.)  I  beaa  relnforcaaant t  10"a'4>i"a 
25  lb.  R.S.J.;  2"  cover  bottoa  flange;  1”  covai 
too  flanea:  Relnforcaaant:  flanaa  3/8"  dlaa. 

bara  8  6"  pitch  parallel  to  T;  %" 
dlaa.  bara  perpendicular  to  T;  beaa;  4"a  6" 
wire  aaah,  #13  S.U.C.;  Span:  11*  raatralned. 


1 
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TABLE  4.1.3 

REINFORCED  CONCRETE  BEAMS 


Dapth  -  14”  to  Loss  Than  16" 


TABLE  4.1.3 
NOTES 


! 
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I  tern 
Code 

Depth 

Conscruction  DeCcillg 

B-SO-l 

10” 

I0"x  4lj"x  25  lb.  "1"  beam. 

TABLE  4.2.1 

STEEL  BEAMS  -  UMPROTECTED 
Depth  -  10"  to  Lee*  Then  12" 


Perfornence  I  Reference  Number 


Pre- 

Loed  Time  BMS-92 


10  39mln 
tons  I 


Rcc 

Notea  Hours 


TABLE  4.2.1 
NOTES 


1.  Concentrated  at  mldapan. 


Item 

Code 

Depth 

B-SC-1 

I 

10" 

1 

1 

B-SC-2 

10" 

TABLE  4.2.2 

STEEL  BEAMS  -  CONCRETE  PROTECTION 
Depth  10"  to  Leaa  Than  1 


Construction  Details 


10"k  8"  rectangle.  Aggregate  concrete  (4170 
PSI)  with  1"  cover  -  top  and  2"  cover  bottom; 
No.  13  S.W.C.  Iron  wire  looaely  trrapped  at 
approximately  6"  pitch  about  7"x  4"x  16  lb. 

I  beam. 


Performance 

Load 

Time 

3.9 

r - - 

1 

j  3  hr. 

tons 

1  Atein 

5  hr. 
tona  I 26mln 


wmm 


TABLE  4.2.2 
NOTES 


1.  Load  concentrated  et  mldapan. 

2.  Specimen  10' 3"  clear  apan  simply  supported. 

3.  Passed  grade  "C"  fire  resistance  (British)  Including  hose  stream  and  raload. 

4.  Specimen  11*  clear  span  -  restrained. 

5.  Passed  "Grade  B"  fire  resistance  (British)  Including  hose  scream  and  reload. 
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NLMBER  OF 
ASSFMBLIES 


SECTION  V 

DOORS  AND  DOOR  MATERIALS 


FIGURE  5.1 

RFSISTANCF  OF  POOps  ’"O  riiir  rv»0S"RE 


The  naaber  In  each  box 
la  keyed  to  the  laat 
nuaber  In  the  Itea  Code 
column  In  the  Table. 

For  example: 


36  40  20  39 

3  37  18  22 

2  19  17  7  36  21  10 


32  « 

31 

27 

30 

26 

13 

25 

12 

16 

11 

14  24  28  33 

15 

40 

1RRIF.R  TIKF.  (MINUTES) 

RESISTANCE  OF  DOORS  TO  FIRE  EXPOSURE 


Panel  door,  pine  perimeter  (1-3/8  ).  Painted  5  min. 


Aa  D-1  with  panels  covered  each  side  with  V  11 
plywood,  edge  grouted  with  sawdust  filled  plas-lS  sec 
ter;  door  faced  with  1/8”  hardboard  each  side; 


1 

5  Bin  1 

90 

n/« 

90 

D-5  3/8"  As  D-1  but  surface  protected  with  glass  fiber  16  aln 

reinforced  Intumesccnt  fire  retardant  eost<n«. 

n/a  1  90  1,3,4'  15 

7 

D-6  1-5/8"  Poor  detail:  As  P-4but  with  1/8"  cement  ashestosl?  aln, 

board  facings  with  aluminum  foil.  Door  edges 
protected  by  sheet  metal . 

lOmln.  90  .  1,3,4  15 

15sec. 

P-7  1-5/8"  Door  detail  with  1/8"  hardboard  cover  each  slde20  aln, 

as  facings.  Class  fiber  reinforced  intuacs- 
cent  coating  applied. 

n/a  1  90  '  1,3,4  20 

;  ;  ^  ' 

D*8  l>5/8"  Door  detail  as  D^.  Paint  was  glass  reinforced26  nin. 

Epoxy  intuBcscent. 

24aln,  90  U,3,4  25 

4Sseca  6p7 
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5.1  (cont'd) 

resistance  of  doors  to  fire  exposure 


1 

■| - 1 - 

Door  1 

1  1  CM 

1  Minimum 

C.i.li,. 

TliJcknves  , 

Cuiistructlon  hdut's 

,  As  psr  D-7  painted  with  apoxy  Intuaiascant  coat' 
Includlne  eIess  ftb^  rov 


As  psr  D-4  with  Intuaascant  firs  ratardant 
I  paint. 


si  As  par  D-4  but  with  24  ga.  galv.  shaat  aatal 
faclnas. 


3lBtn.  lain. 
tlCssc.  20sael 


-stain,  n/a  ■ 
Sssc . 


37Bln.  24aln; 

Osac.  40sac 


39Bln.  39Blni 


'  As  par  D-9. 


'  Class  C  staal  flra  door. 


'  Class  B  staal  flra  door. 


r  xtM 

Solid  core  flush  door;  core  stavas  laalnatad 
Co  facings  but  not  each  othar.  Birch  plymod 
facings  rabate  In  door  frame  for  door;  3/32" 
claarsnea  between  door  and  wood  frame. 


|41aln.  17aln 
SOsac.  2 Osac 


6Caln.  SBaln 


D-18 

1-3/4" 

D-19 

1-3/4" 

i 

•  D-20 

1-3/4 

Door  as  par  D-17;  but  with  16  ga.  steal;  3/32" 
door  frame  clearance. 


I  Door  as  par  D-17  Intumescent  paint  applied  to 
top  and  aids  adsea 


i  Door  as  per  D-17  but  with  V'xl/8"  staal  atrip 
.  sac  Into  edges  of  door  at  top  and  side  facing 
stops.  Hatching  strip  on  sto 


!  Solid  Oak  Door 


I  Solid  Oak  Door 


.  Solid  Teak  Door 


Solid  (Pitch)  Pina  Door 


Solid  Deal  (Pina)  Door 


Solid  Ns 


Solid  Poplar  Door 


Solid  Oak  Door 


Solid  Walnut  Door 


Solid  Quebec  Pine 


Solid  Pina  Door 


4aln.  llaln 


llmln.  ~ 

,  I 

Italn.  — 


'  2taln.  " 


I  IBaln.  tain 


24ala 


4taln.33Bln 


40Bln.lSaln 


6taln  60Hln 


Stain. 39b  In 


90  1.3,4.  35  : 

j  ^  I 


90 


^  37  lO.lli  10 


I 

I  37  ,11  '25 


I  37  !  11  18 


13.14  5 


15  !13  .  35 


15 


IS  '13  40 
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S.l  (cont'd) 

RFSISTAVCF  OF  DOORS  TO  FIRE  EXPOSURE 


Door 

Nininun 

^'lilcknes:* 


L-kness  Const  met  lull  Ueliills 

2-5/8"  Solid  0*k  Door 


2-5/8"  >  Solid  Teak  Door 


Solid  Softwood  Door 


3/4"  Panel  Boor _ 


I  I'erfuriiiunce  i  Ki  turence  Number 
Ff^ec-  Edge  '  '  |  |  ' 

tlve  Flae-  ''i*-  i  Post-  I  Rec 

Rarrlei  Ifii,  HNS  -92  i  BMS-92  jNotes  |(iiiln.) 

'  I  ( 

69  Bln  SOnln 


I  : 

65  Bln  ITaln  _ 


!23  Bln  8laln  15 


13  60 

in 

13  ‘60 

15 

1  ' 

1  13  10 

3/4"  '  PbbbI  Door  -  Fire  Retardant  Treated 


3/4"  .  Peeal  Door  -  Fire  Retardant  Treated 


3/4"  Fai  l  1  Door  -  Fire  Retardant  Treated 


16-3/4  im 
Bln.  Bln. 


TABLE  5.1 
NOTES 

1.  All  door  frames  %«ere  of  standard  lumber  construction. 

2.  Wood  door  stop  protected  by  asbestos  millboard. 

3.  Wood  door  stop  protected  by  sheet  Betal. 

4.  Door  frame  protected  with  sheet  metal  and  weather  strip. 

5.  Surface  painted  with  Intumescent  coating. 

6.  Door  edge  sheet  metal  protected. 

7.  Door  edge  Intumescent  paint  protected. 

8.  Foraal  steel  frame  and  door  stop. 

9.  Door  opened  Into  furnace  at  12*. 

10.  Similar  door  opened  Into  furnace  at  12*. 

11.  The  doors  reported  In  these  tests  represent  the  type  contcsiporarles  used  as  20  minute  solid 

core  wood  doors.  The  test  results  dcBonstrate  the  necessity  of  havtog  wall  anchored  metal 
frames,  minimum  cleaners  possible  between /door ,  frame  ahd  stops.  Tmy  also  Indicate  the 
utility  of  long  throw  latches  and  the  possible  use  of  Intumescent  paints  to  seal  doors  to 
frsBes  In  event  of  a  fire.  ^ 

12.  Hlnlmum  working  clearance  and  good  latch  closure  are  absolute  necessities  for  effective  contain¬ 
ment  for  all  such  working  door  assemblies. 

13.  Based  on  British  Tests. 

14.  Failure  at  door  -  frame  Interface. 
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'  FIGURE  5.2  \ 

RESISTANCE  OF  BOOR  KATERIA1.S  OF  VARIOUS  THICKNESS  TO  FIRE  PENETRATION  \ 

HUMBER  OF 


TABLE  5.2 

RESISTANCE  OF  DOOR  MATERIALS 
OF  VARIOUS  THICKNESS  TO  FIRE  PENETRATION 


(1) 
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5.2  (cont'd) 

RESISTANCE  OF  DOOR  MATERIALS  OF  VARIOUS  THICKNESS  TO  FIRE  PENETRATION 


Perfoniiaince 

K«;ferenc«  Number 

1 

iTliJckneipS  1 

Construction  Dviejlls 

Flaac  thru 
(■in.) 

1  1 

Pre-  ,  '  Post- 

hMS-V2!HMS  -92*  HMS-92 

♦  t 

1" 

Baltic  Redwood  (  a  pine  wood)  treated  with  a 
water  soluble  fire  retardant  salt  solution. 

32*i 

i  1 

;  15 

Baltic  Redwood  (a  pine  wood)  treatad  with  a 
water  soluble  fire  retardant  salt  solution. 

15 

2" 

Baltic  Redwood  (a  pine  wood)  treated  with  a 
aster  soluble  fire  retardant  salt  solution. 

69 

1 

15 

TABLE  S.2 
NOTES 

1.  These  are  guideline  figures  only  for  such  solid  wood  Bsterlals.  Horlaanshlp,  harware 
condition  and  good  door  closure  aust  exist.  It  is  also  advised  that  an  Intuneacent 
coating  be  applied  to  door  edges  (top  and  aides)  and  atop  surfaces  contacting  door  if  such 
figures  are  to  be  applied  as  indicated. 


IlllllUllllltf 


wouMyou 
Hke  to  know 

if  any  changes  have  been  made  in 
certain  titles  of  the  CODE  OF 
FEDERAL  REGULATIONS  without 
reading  the  Federal  Register  every 
day?  If  so,  you  may  wish  to  subscribe 
to  the  LSA  (List  of  CFR 
Sections  Affected),  the  'Tederal 
Register  Index,”  or  both. 

LSA  (List  of  CFR  Sections  Affected) 

$10.00 

per  year 

The  LSA  (List  of  CFR  Sections 
Affected)  is  designed  to  lead  users  of 
the  Code  of  Federal  Regulations  to 
^  ^  amendatory  actions  published  in  the 
Federal  Register,  and  is  issued 
monthly  in  cumulative  form.  Entries 
indicate  the  nature  of  the  changes. 


Federal  Register  Index 


$8.00 

per  year 


Indexes  covering  the 
contents  of  the  daily  Federal  Register  are 
issued  monthly,  quarterly,  and  annually. 
Entries  are  carried  primarily  under  the 
names  of  the  issuing  agencies.  Significant 
subjects  are  carried  as  cross-references. 

A  finding  aid  is  included  in  each  publication  which  lists 
Federal  Register  page  numbers  with  the  date  of  publication 

in  the  Federal  Register. 

Note  to  FR  Subscribers:  FR  Indexes  and  the 
LSA  (List  of  CFR  Sections  Affected)  will  continue 
to  be  mailed  free  of  charge  to  regular  FR  subscribers. 

■■■■■■jmiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiii 


Mail  order  form  to: 

Superintendent  of  Documents,  U.S.  Government  Printing  Office,  Washington,  O.C.  20402 


S  There  is  enclosed  $- 


..for. 


.  subscription(s)  to  the  publications  checked  below: 


LSA  (LIST  OF  CFR  SECTIONS  AFFECTED)  ($10.00  a  year  domestic;  $12.50  foreign) 
FEDERAL  REGISTER  INDEX  ($«.00  a  year  domestic;  $10.00  foreign) 


Name. 


Street  Address . 
City _ 


State 


ZIP 


Make  check  payable  to  the  Superintendent  of  Documents 


